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downy brome, quackgrass, perennial ryegrass, annual bluegrass, and 
certain other broadleaf and grassy weeds. Forage quality is increased 
an average of 10%. Other herbicides will control cowny prome in established 
stands but only pronamide and propnham can be safely used for control of 
downy brome zollowing a fall seeding. Other weed control practices such as 
cultivation, hand labor, and mowing are not eractacal.y efcective. 

In the upper Northcentral and Northeastera States, quackgrass 
is almost universally present in forage legumes. Pronanide is the 
most effective herbicide for control of quackgrass and other perennial 
grasses in these alfalfa stands. By eliminating the competitive weedy 


grasses fron the stand of legume, quality is greatly increased, longevity 


= 


ot. stand 


ld 


5s increased 25% and the reduction in infestation of quackgrass 


+ 


benefits the crops grown in rotation. 

Simazine and terbacil are moderately efiective for control of grasses 
in established stands of alfalfa but can not be used during the year 
of establishment. The potential benefits of using pronamide to control 
quackgrass in alfalfa and birdsfoot trefoil far exceed the benefits 
realized to date. The practice of using pronanmide is expanding as producers 
recognize the benefits Ape nec 

Seed Production - In alfalfa, weeds must >be controlled to eliminate 

yield losses fron weed competition, to reduce losses during harvest and 
cleaning of seed because of the presence of weed zaterial, and to increase 
the value of the product if it is free of weed seeds. Pronamide 
controls annual weed grasses such as downy bromegrass and is the only 
herbicide available that is adequate and safe for control of perennial 


grasses such as quackgrass. It also controls the parasitic noxious 


weed, dodder. It increases alfalfa. seed production 30% and seed 
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quality 5%. The longevity of stand is increased 20%. Several 2 
alternative herbicides are effective for weed control in alfalfa seed 
production, however, pronamide is especially safe in alfalfa and controls 
certain major weeds, including dodder, selectively. 

Clover seed production in Oregon is a highly specialized enterprise 
‘im an area where weed prodlems abound. Oregon growers supply clover seed 
effectively and economically for much of the area of the United States 
where clover is used for forage. Control of weeds increases yield of 
Seed 100% and quality of seed (value) 10%. Pronamide is the only 
available herbicide for selective control of perennial grasses. [It 
also controls annual grasses. Pronamide is tolerated by clover seedlings 
in the trifoliate stage of growth, therefore it can be used during 
establishment as well as ia established stands. None of the alternative 
herbicides are as versatile or as generally effective. Pronamide is 
a vital production tool in the production of clover seed. 
Blueberries and Caneberzies 

Excellent weed control is essential in mechanically harvested 
blueberries and caneberries. Pronamide is widely used because it 
is the most effective herbicide for control of peeeneeact that cormonly 
infests caneberry plantings. These plantings usually persist upPtoelS years. 
It is estimated that 35 percent of the acreage is treated with pronanide 
da the Northwest. Cultivation is not an adequate aiternative because 
the hedge—like plantings, and trellising in zany cases, will not allow cross 
cultivation. Also, excessive moisture at critical tines precludes culsi- 


vation. It is estimated that the cultivation alternative would require 
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three hand weedings. In addition to the high direct cost, hand weeding 
would damage canes and reduce the next year's crop yields by 10 percent. 
Continued use of pronamide is necessary to maintain adequate acreage 
to supply the demands for high quality fruit. 
Woody Ornamentals and Christmas Tree Production 

Woody ornamentals, represented by a wide range of species, have 
weeds controlled by a number of different herbicides and other 
methods of weed control. Pronamide provides a nigh degree of 
selectivity for many species of woody ornamentals and is especi ry. 
useful where the weed problems are grasses such as quackgrass, other 
perennial grasses, and downy bromegrass. Dichlobenil and simazine 
are somewhat effective on these; however, pronamide is a superior 
treatment for these special weed problems for which there plipc yin 2 
practical alternative. If pronamide were not available for these 
uses, production would be curtailed or restricted to those arees 
where quackgrass is not present. 
Pronanide in Tur 

Pronamide is widely used and is a growing practice ia the 
Southern states where golf courses and other athletic fields are 
almost exclusively bernudagzass. It is the only herbicide effective 
both as preemergence and postemergence treatments for annual bluegzass 
control in bermucagrass. Ir is the only herbicide registered ior 
annual bluegrass control in bermudagrass golf greens. Other herbicides, 
such as DCPA (Dacthal) and bensulide are effective for annual bluegrass 


control in bernudagrass fairways i= applied just before annual bluegrass ae 
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> 1-5 
germinates but, because of uncertainties about its time of germination in any 
given year, the failure rate may be 30 to 40%. This rate of failure is 
unacceptable on highly maintained golf courses. If annual bluegrass is not 
controlled, it continues growth until early summer and suppresses growth of 
bermudagrass. When the annual bluegrass dies because of heat or drought, it 
leaves essentially no green cover for three or eaiie weexs while bermudagrass 
is making adequate recovery growth to provide grass cover. 

Economic Information 

Short-run economic analyses of losses to agriculture of prohibiting 
the use of pronamide were completed for lettuce andkalfaléa *onlyo These 
are the two larger uses of pronamide. The analyses assumed competitive 
market pricing, resource mobility, and no externalities. Limitations of the 
Study are discussed. 

It was estimated that prohibiting use of pronamide in alfalfa would 
result in a total net loss to alfalfa growers of $1.4 million with use or 
alternative herbicides. If no alternative herbicides were available, the 
less would be $4.3 aillion. 

Economic analysis of the impact of prohibiting use of pronamide on 
lettuce was based costly upon production in the Salinas Valley and the Imperial 
and Blythe areas of nee ka poti 4 Estimates indicated vields would decrease 20%, 
as much as. 20% of the crop would be graded a lower quality, and weed control 
costs would increase $25 to $40 per narvested acre. Revenue losses alone from 
yield and quality reductions would amount to $264 to $396 ver acre per year in the 
Salinas Valley or a total loss of $19 million to $28 million assuming ao price . 
changes or acreage shifts. Similar losses in the Imperial and Blythe e@reas 


would be $212 to $32) per acre with a loss to growers ranging from $6 to $9 “ 
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million. Total losses in these areas range from $25 to $37 million. 

If there were a price rise of 12%, it would cost lettuce consumers 
a total of about $50 million annually. On the other hand, those lettuce 
growers who previously had not used pronanide would benefit from increased 
returns. Given the small acreage involved and, thus, the significance of 
the loss per acre if pronamide is banned, it is clear that Snuitts iaeacreage 
and/or price will occur. Too few agricultural economists, however, have 
given lettuce sufficient emphasis to predict the consequences of such shifts. 
The total losses to the growers aud. the ers could be as much as 
$87 million. 
Health and Environmental Information 

Pronanide'’s general toxicological properties to animals, birds, and 
fish include a relatively low order of toxicity. Ia one cnroni Feeding 
study, an excess number of rumors were produced by male mice but not tne 
fenale. Some toxicologists believe these data show that pronamide is a 
carcinogen, others do not. 

The most likely human exposure to pronamide would be by eating 
lettuce grown where pronamice is ‘used extensively in this 
crop. Lettuce samples taken in 1977 in the Salinas Valley area eh Ber Malley seops be=| 
averaged less than 0.01 ppm pronamide residue. There have been no measuracls 
residues detected in blackberries, blueberries, boysenberries, and raspberries 
from plants that have been created during tne fall and winter wita a-Otecsces 

Established tolerance cn alfalfa is 10 ppu. Alfalfa hay from aliaizsa 


that had been treated with pronanide during the fall and winter had 
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Tesidues less than 5 ppm. Alfalfa is not ingested directly by man. It 
is fed to dairy and meat animals and chickens. The residue tolerances set 
for eggs, meat, milk, and related products is 0.02 ppm (0.2 ppm for 
xidney and liver). In a market-basket survey by Rohm and Haas Company, in 
areas of greatest pronamide usage, no detectable residues were found in 
milk. 

Pronamide’s use in non-food crops of turf, ornamental, and Christmas 
trees presents very low exposure and risk to humans. 

In the environmental consideration of pronamide uses, there are 
minimal risks to vegetation in adjoining areas. Any pronamide carried 
in runnoff water would be largely that adsorbed on soil and organic 
particles of the soil. It is low in water solubility. It presents low 
hazard to fish, birds, and wildlife because of their low exposure to 
pronamide and because of the low toxicity to animals and birds and the 


moderately low toxicity to fish. 


"a 















: a= aoe ve asa biineedt 30c: ak athela. et es Set 

ooseetelic: achiuey 2T ~nyoRp Bae elaniae amas bas rush’ 

564 oy 3.0) ag 20.0 22 sooomy OeeR tee baw atte dae 
7 Eup GUA tc years eer ny at (rowkt bmn : 


< 


sev asubtess olgetooaed of , Sra Shigesomy ousdsazy 2 


a — ; : / 
J tae oe 
ones Se S2is ams Ss tetOnK® woz Sal 


ato atads ected ab Secoest: do, céloeceapeaee Lex gener iene 


7 
tulbyts: cab@ncoyg (i. -s6ats ge-int Ae we actsesegoy oo 
‘penta bes loua co Segt.2bs =sn2 slop ti sf aipow oat 
f a = > s ’ : i” 
sssoeese ci .tabidploe vere) fs wes oo at sites ads We 
! 
uppore WAL steiiz ic Gepsoac etaseiee — ame 
. 
38 ofindect wol o> Be semsmeA: 


Hee? a: T25 See wae 


Chapter 2 


LYTRODUCTION 


Use of pronamide (3,5-dichloro-N-(1,l-dimethyl-2-propyny1) 
benzamide) can be properly classified as "minor use’ as the term is 
currently defined. Pronamide is a selective herbicide used preemergence 
to control many broadleaf and weed grasses in lettuce. It is especially 
important in California and the Southwest. It controls quackgrass, 
other perennial grasses, downy brome, mary other annual grasses, 
chickweed, henbit, speedwells and some cresses in alfalfa, clover, 
birdsfoot trefoil, and crownvetch. It is especially important for 
control of such weeds in blueberries, raspberries, and blackberries 
that are to be mechanically harvested in tne Northwest. It is important 
for control of weeds in Christmas tree and woody ornamental plantings, 
and it is the only herbicide registered and effective as both pre- 
emergence and postemergence treatments for control of annual bluegrass 
an bermudagsszass turit in the Southera U. S$. 

The amount of pronamide used is increasing each year for the 
specific "minor use" crops for which it is registered. Because 
of the recency of its introduction (1972) promamide has not reached 
its full potential. Scientists are still finding promising uses mish 
which it is not vet registered. Also, sany farmers are just now 
discovering the advantages of its use. 

On May 9, 1977, the Environmental Protection Agency (EAD 


issued a notice of presumption against regi tration of pesticide 
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products containing pronamide and indicated that a 45-day period 
fas allowed to submit rebuttal evidence. A request for an additional 
60 days in which to present evidence uae granted. Therefore, rebuttal 
evidence should be submitted by August 29, 1977. In the May 9, 1977 
notice, EPA cites as the reason for the "rebuttable presumption” 
that pronamide induced oncogenic effects on experimental mammalian 
species or in man as a result of oral, inhalation or dermal exposure. 
Based on criteria set forth in the Agency's Interim Procedures and 
Cuidelines for Health Risk and Economic Impact Assessment of Suspected 
Carcinogens (May 25, 1976; 41 F.R. 21402) EPA concluded that the risk 
index has been exceeded by all registrations and applications for 
registration of pesticide products containing pronamide, and that a 
rebuttable presumption against new or continued registration or sucn 
products has therefore arisen. 

Pronemide is an excellent herbicide capable of selectively controlling 
a large number of germinating weed species, including most of the winter 
annual broadleaf weeds in lettuce and other rer grown eed Aaa as seed 
alfalfa crops in California, clover in Washington and Oregon, brambles in 
several states, etc. It is unsurpassed for the control of winter weeds in 
fall and early spring grown lettuce in California. It is particularly 
effective in the winter lettuce of the Imperial and Blythe areas and ehrougn 
most of the growing seasons for the Coastal growing areas of Salinas, Santa 
Maria, and O:mard. Pronamide controls weeds in the cabbage family; it is 


also very effective on volunteer grains, several summer broadleaf weeds, 


and a number of grasses. 
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It is one of the most effective materials yet found for the control 
of quackgrass, a particularly serious problem in the perennial crops 
of northwestern and northeastern states. In alfalfa it is the only herbicice 
which will effectively control quackgrass. 

Commerically, the major drawback of pronamide SeuchatLcetsecursentLy 
registered only on comparatively small acreage crops such as lettuce, 
alfalfa grown for seed, caneberries, and a few other crops. It is not used 
in major crops such as cora, soybeans, small grain, and cotton because it is 
not selective on these. If pronamide were discovered today, it mignt not 
be developed because of the present cost of registration. In recent years, 
with this cost of registration, most chemical companies concentrate their 


development efforts for herbicides on the dig acreage crops mentioned above. 
The purpose of this Pesticide Impact Assessment is to present benefics/ 
exposure information resarding oronamide. The ae the report incluces 
some aspects of five crop-groups that use pronamide, i. e., (1) lettuce, 
(2) alfalfa and other snuall seeded legumes, (3) berries, (4) woody ornamentals 
and Christmas trees, and Syeeture. 
Information collection and evaluation, including economic analysis, was 
done by the State-rederal Assessment Tean. Information came from many 
sources including: Agricultural statistics 1976 (USDA); survey information 
furnished by agricultural extension agents, farners, and research scientists; 
research publications; the Rorticultural Research Institute, Inc.; Oregon 
Crop and Livestock Revorting Service; and the Rohm and Haas Company. Econemic 


analysis was done only on lettuce and alfalfa. The lack of full documentation 


for some uses should not be interpreted as reflecting low priorities to 
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agriculture. Rather it reflects on the lack of detailed data on some of 
a newer and still developing uses, and on currently incomplete surveys 
of existing information in some other cases. Nevertheless, we believe the 
information presented is indicative of the unique importance of pronamide 


in crop "minor uses” for which it is registered. 
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Chapter 3 


BIOLOGICAL INFORMATION 


A Statement of Uses and Benefits, June = July, 1977 


Dea. uce © SODUCTILOI : 

ALFALFA AND OTHER SMALL SEEDED LEGUMES: 
PRODUCTION OF BLUSSERRTES AND CANESERRIES : 

WOODY ORNAMENTALS AND CHRISTMAS TREE PRODUCTION: 
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3.1 Lettuce Production 


3.1 Pronamide - An Important Herbicide for California Lettuce. 


For most of the year the quality of lettuce is good and the availability 
is constant. 

The producer of lettuce faces many expenses, not the least of which 
is for weed control. He often must pay $100.00/A for hand hoeing. 
Fifteen to 20 years ago, there were few herbicides available to reduce 
this weed bill. He depended for the most part on adequate inexpensive 
labor. With current field labor and today's labor policies, highlighced 
by the outlawing of the short handled hee, a lettuce grower has no choice, 
he must depend heavily on chemical energy to produce lettuce of the quality 
and quantity the housewife has learned to expect in the supermarket. 
Lettuce prices will increase if pronanide is not available for control of 
the important weeds that infest this crop. Loss of pronamide may eliminate 
the lettuce from supermarkets for part of the year or at best, greatly 


increase the price. 
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There are a number of other herbicides besides pronamide el 
registered for use in lettuce. Benefin (Balan) is particularly efiective 
for the control of summer weeds with the exception or those in the lettuce 
family, the tomato family, and several other important broadleaft species, 
however, benefin is very good on the summer grasses. If we were to rely 
entirely on benefin and were unable to obtain eronamide, it would cost the 
lettuce growers in California and ee the consumers miliions of 
dollars annually. Of the 150,000 acres of lettuce grown, in California 
about 80,000 acres receive pronamide. Many of these acres receive benefia 
as well. Since 80,000 acres need pronamide, we would have to assume a loss 


° 


in production or a significant increase in the cost of lettuce due to the 
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cost of controlling those weeds with hand labor which only pronamide controls. 
If we go one step further and assume that we might possibly lose both 
pronmaide and benefin, there are still other herbicides which have been used 
in the past which could be considered. The most promising of this group is 
bensulide. Bensulide is an acceptable lettuce herbicide in some areas. it 
is nonphytotoxic to the crop at registered application rates, but is very 
selective and controls only a narrow range of weed species, primarily 
barnyardgrass, pigweed, and lambsquarter, and to some extent, purslane. Since 
there are 25 to 30 important weeds in lettuce, see Appendix, Tables hy Ae 

and 8, it is questionable how much bensulide would help Galitornia growers 
outside of the summer grown lettuce in the Salinas and Contra Costa areas. 


The winter grown letcuce producers would probably not use this herbicide and 


would have to rely on less effective and nore expensive long nh 


ee] 


ray) 


Having only bensulide (Prefar), we could expect to lose essentially 40,000 
acres of lettuce production. 

The other herbicides with some use in combination with benefin, 
that are registered for lettuce, propham (Chem¥oe) and CDEC (Vegadex), 
have specific uses and are only beneficial when used in combination with 


benefin and pronamide. They give only very limited help when used alone. 
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3.1.1 LETTUCE - CENTRAL COAST, CALIFORNTAL/ 


1. Planted acres ~ 1977 ave. 65,045 Acres 
2. Yield per acre - 1977 ave. 634 Cartons/Acre o2;968eLbs . 
3. Acres treated with herbicides: 1977 - ave. 65,000 1002 
a. Preferred herbicide Pronamide 
b. Preferred herbicide mixed with other herbicides 
(Benefin) LOX 
c. Other herbicides Benefin 


Pronamide is used on approximately 100% of the 
65,000 acres of lettuce grown in the Salinas Valley. 
The principal reason for its extensive use is its 
excellent control of the crucifer-type weeds such as 
shepherd's purse, mustard, and london rocket. Other 
difficult to control weeds that are comceotred by 
pronanide include Solanim species, such as hairy 


nightshade and volunteer grains such as barley. 


During the summer applications of eeeiere to lettuce, 
pronamide is frequently used as a sequential treatment 
with benefin, or is sometimes used as a tank mixture 

in this combination. The advantages of this tank aix 


are principally to control pigweed and lambsquarters. 


4, Alternative herbicides to first preference (do not 
consider other related herbicides). Specify and give 


application per acre. 


a, 


— Informstion from Surveys provided by the Agricultural Extension Starf 


ecw ecoOrnia . 
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a. Propvham 4 Lbs/Acre active 
b.. _CDEC , 4 Lbs/Acre active 
ec.  Bensulide 6 Lbs/Acre active 


Alternate herbicides that might be used in the absence 
of pronamide would include benefin. Benefin is a soil- 
incorporated herbicide which makes it difficult to 
apply during inclement weather, which of course occurs 
during the winter planting months of December, January, 
February, and oftentimes early March. The additional 
expense of soil incorporation must be added to weed 
control cost which is considerable when compared to the 
ease of application of a postplant, surface-applied 


pre-emergence treatment of pronamide. 


Propham, another registered herbicide for lettuce, 
is extremely limited as it controls only one or two weed 


species. It also possesses a narrow range of crop tolerance. 


CDEC, a herbicide that may be used either pre-emergence 
or preplant incorporated treament, has some value in 
combinations with pronamice or in combinations Alaa 
benefin, but its spectrun of weed control is limited 


when used by itself. oe 
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3-5 


| Bensulide is not used at all in the Salinas Valley 
principally because of its weakness in controlling broadleat 
weeds and its long term persistence in the soil which 
restricts crops in rotation. 
§. Yield difference: Preferred herbicide vs. 
a. Other related herbicides. Benefin = reduced weed 202. Tield 2educeicos 
control. 


b. Other herbicides: speci=y 


i Provhan =e suDDressica oie VYioid 2aeduct2on 
S24 ACS ae OE 
ae CDEC =a S50 supvression 20% Vieid Se bbe aaS 
== 5 e5 ee 
Eve Bensulide inafiacrivea sseed ~~ Vreeed =f S07, Vision i ev is ie 
T fey at aie Oe Ss =e 


e. Cultivation and hand hoeing - Comments S53 lela elute ee 
GeeecuLtural practices 
1. Change planting cate. Not possible - lettuce planted 
9 months of the year. 
2. Rotations. Crop rotations are used with 


| erucifer crops. 








Benefin may often cause 42 202 yield reduction to iefzuce 
when used during the winter period of plantins >ecause 

of its linitaticn on crucifer-tyve weeds. Other nerbi- 

| cides in Question $-3 will also produce c=op supDressicas 
which will reduce head size and may often recuce baled «page Ses 


because of delay of the maturity of some of the lettuce. ote 
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CDEC also may cause a delay maturity of some of the 
lettuce which results in lack of uniformity at narvest 
especially when used at rates or five to Z. DoUnGS pen 
acre which are often necessary ‘e control broadleat 
weeds. 

Bensulide is basically an ineffective broadlea= 
herbicide and is not economically feasible in rhe 
Salinas Valley. Also, long residual activity <2 sar 


may present problems to succeeding crops. 


Cultivation only and nand hoeing. Wnen weeds are moc 
removed in tne early period of development of tne 

lettuce plant, 30 to 35% yield reductions =ay Sccur as 
well as a reduction in nead size. Early weed competition 
with the noraal development of head lettuce tends to force 
grspitas, Of pointed type head which is oftentimes a0t 
marketable. Although weeding and thinning az Scancas. 
practices in the presence of herbicides, if the grower 

was left cechanical seas only, this would ereans 
restrict the aczeage oF which lettuce could be grown on ia 
the Salinas Val‘ey. where pronamide is band treacac over 
the row, cost of cultivations taat ace used is less 


because the tractor ariver can drive faster since che 


eultivatcr blades do sot nave to be set so elose to the 


row ot letzucs plants. 





‘sas |” 


se 


Bue vet 












$E2 46 exes %o Tso zee real & seuss wa 


Jeoeee Se Tohersiie, to S5eP ey ex ities pay: 


Le 


. 


ts > is = mine BS “Qe "eo : 
S Sostog Hhe G7 levity S64 5223 Sa Sete, aece ~L 


a 


5 ~ : 
PSB. SEvSr a ee ~ ~ ee 7 


Scsaics ‘oy. » [ar igaigto sue datie 


& : 
‘e4 i a, A He} 4655 5% »' , a : . ‘ 
alee C S Verne 6223 - CHT £L ye & YF 2 st: 
<< : . 


. -_» 
, £2 ; 


ed hat Se \.leotesgcas dha ah bee | 


& 
i 


“% 












= @ mt m4) # _ —— 2 - by : 
a ds am ae ot ae Ss ee ey gvl. ones wa Logi? By Sf 
GOs Crt heg sc sg) As 2m igrta 
“fs i — = 
=a% > ED >" bey Peat 2 - 4 2 BA et. = 
oS ‘ > 
— =) Tae latss to S554 Vitae 
B64 34553 Vas w mn oe oe 'y 
aad oe SPenioupet Bisty Sef ay f 


te etagas, bess ¢fi_* 
on rao =? yw 8832 as a o> 
& ore 52 Fhe <1 4 ‘ wee & 
F 372 Sdussel Bas to RaedGeevns Lys ee 
7 -) 7 


Jer e vo be o> a ed whee = 
[mores =o a I Soap a fier > i vt savy beratpe te D4 M4 


pnd te OES ae Empees sen - 
: b od 2a heey iliac a & 


on 
7 . 


poe Bebe: cx 4 So, paaneeig ade zt @ “ - 
- r “5 7 

F482 ug. Apes anes ete acres tomas Entog sila 

St be corey ied bitiorariel Baer m0 rena Ene 


_ Weve LYerrere abke > . 
i Pas Sa ak OnE esa Bigs 


7 Cs | 





TSO > a3 








aa 


iz 


lye aon ee at 





Mere a ERE. 


Any changes in planting dates would not be possible as 
lettuce is grown during the nine months of the year 
commencing fron December through September. Actually 


lettuce is 


)-- 


ian the ground for eleven months during the 
year, but is either being scwn or hasvesces fron 


a a—T—) 


December to October im a given crop year. 


Crop rotations already are extensively used with other 
erucifer crops as a aeans of reducing overall weed con- 


trol costs. The high vaiue of Salinas Valley land, 


t~ 


ranging from $275 to $ $0 per acre cash rent per year, 
makes it essenrcail to grow crops Goer le sctee eS 
potential returas. “The 65,000 acres of lattuce are 


often double-cropped ard are grown in rotation with 


erucifer crops and to some degree celery. 


Change in commodity ebb Blaiimps 3 


2. Dockase percentage . None 
b. Cleaning costs, per © Ba None 
ce. Lower gz2de. Reduction in yield and Sead size. 20% 


Weeds basically and tne competition from weecs, 
especially when cot recoved at the eari7 taree to four 
true leat stage, wilt often cause a reduction Chay Pat ae! 


and head size as well as delayed tatuz-<y. Soa Senas 
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8. 


. Alternate herbicides such as bdenefin aust ve soil 


been estimated to de in the neighborhood of 20% where 
weeds are left wntil the lettuce is in the six-lear stage 


of development. 


Percen- of acres treated with alternative <nat Aitertactrvye. nersocice 
may not receive suzficient ratazall to activate be soil incorporatec. 
the material 10-14 days after application. Increase cost of $20/: 


at 


incorporated at the time of application. This is 
because of the volatility of benefin. This 
incorporation practice increases the cost Se eto 
herbicide an additional $20/Acre. Since sost of she 
lettuce is grown wmcer izzigacion, i= <s assential 
fuates) Pepvant i esereceave. 61 -cs Soro a< e205 
furrew irrigation following a herbicide anc planting 


sequence. 


Percent of acres treated with alternative nerbicides 
that o2ay not receive <izst cultivation az the optizal 


time, about 21 days atzer emergence. 


entseovanced 


09 


Approxicately 25% of tne lettuce acre3 
during winter months whica WoUlLdeod ce JceG-se eco 
to cultivate because cz the frequent recuse: 


the germination of the crop. 


twee er ——— 


—r= 


—e 2D 
A 
pele 


ee 
+ eee ernest 


ee we nn ee ee 


a 


pee tr 


sar” g* 


* * 


. ee 


» ae hreirsesl4 tse: evieetestle fay 


Sazestede scr Lise 258 3 eed aoe, 


ag 


ve 


wutes 2842. ence = inte oe 
oplrag aha ee’ ey 
s 














ve 


~Secses cleo caste 


oomte’ ‘| nisd Se, Sake eek 


a. i e- 
— ro * 


a haa sont Jo$ 
Le 


$34 Sec, 


. 


10. 


er wm ene = + 


of planting that a herbicide such as pronamide is of 
great value to the Salinas Valley lettuce grower. 


This is important because it linits the amount of 


cultivation that may be done during this period of 
time, the inclement weather linits field worxazs a 


hand weeding the crop, and, thirdly, this type or 


condition linizs the use of soil incorporation 
equipment which is essential for the application of 
other herbicides such as benefin. 

cultivations if alternative 


Increase in number of 


herbicides are used. 


9 additional cultrivatio: 


extra hoeizg 


2 


° « 


Increase of mumber of cultivations with the use o: 
benefin is estimated to se at least two extra culti- 
vations and one extra 


hand noeing. This is yap bakelae b= wikllys 


because of the wealmess of benefin on the ezucifer 
weeds and tne nightshade species. See appendix Tacles 
Be" 7s 5; 9) anc fap. 

cultivacions 


Increase in sumber 


herbicide is used. 


Tf ano alter=uate herbicide is used, Sour) LO. = te 
additional cultivatiozs end at least two to three 


reer -to maintain weed 


free conditicns tor optimum iet luce production. 


baS cat ehonal) Clulees2- 


tions, 2-3 aAceines 
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Hand labor if applicable. 


3=10 © 


a. Number of acres Approximately 15,000 acres winter planted. 


Labor supply during tais nero) 22ec. 


b. Cost per acre per season Winter weedin 


Hand labor, if required, on approximately 15,000 
acres of winter-seeded lettuce would cause a serious 
ica iment of lettuce production during this period 
of tine. This comment is made on the basis of a low 
labor population in the Salinas Valley during the 
winter montas, principally Decause of the reduction 
in field operations. At eke yy (aebal 
highly depencent upon pre-emergencs herbicides such 


as pronanice. 


The increased cost of weeding these plantings is 
estimated at $75 to $1CO per acre vitnout the use 


of the preferred herbicide pronamice. - 


Shifts to octner crops: specify percent of oreterzed 
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13. 


The shift to other crops is aoe at all 

possible for the Salinas Valley. The extensive development 
of this area as a production center for vegetables, prin- 
cipally, cool season vegetables, limits its diversity to 
other types of aarp patterns. Consequently, vegetables 
such as lettuce, crucifers, and celery are the principal 
vegetables that comprise the economy of this district. 

Some $142 million are derived from lettuce production 
Persyear in the Salinas Valley. The loss of this crop 

or reduction of this crop would greatly affect the over- 
all econory. It would be a primary loss in other related 


jobs of the satellite industries. 


Price of herbicide materials: per gal, lb. etc. 
a. Preferred herbicide Kerb (pronemide) 
b. Alternatives 

1. Balan (benefin) 

Ze ChemHoe (provhan) - 


Ss Vecadex (CDEC) 


Tne praces of several herbicides are listed. These 
prices reflect current day quotations. The current 


price structures of the four leading lettuce herbicides 


$8.50/Lb 


$11.10/Gal 
$9550/Gal 


S10 257 Ga) 
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are fairly competitive, but the loss of pronamide 
would greatly increase the cost of weed control 
because of the lesser effectiveness of the three 


alternative products. 
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12. 


Change in lettuce quality due to not having a 
head formed. 
a. Percentage unmarketable heads (due to hand 


hoeing and wind) 15% 





b. Increase costs for weed-insect problen l-extrainseccicice 
application 2513.00 

Percent of acres treated with alternative herbicices 

that may not receive first cultivation at the 

optimal tine, about 21 days after planting they s 

Increase in number of cultivations if lst 

alternative herbicide is used. Balan 1 cult. 

+ 1 hand hoeing As much as $100/A 

Increase in number of cultivacions if 2nd 

alternative herbicide is used. Prophan 

1 cult. +1 hand hoeizxng As much as $120/A 


Increase in number of cultivations ahed SS hegal 


alternative herbicide is used. Prefar ree ay not used for most 
+ 2 hand hoeing planting 
Increase in number of cultivations if no « A cul tivatious: = 


alternative herbicide is used. 2 hand hoe 


Hand labor if applicable 


a. Number of acres 5%, 25-50, thinning 


and some nand w2eci 


b. Cost per acre per season $100-200 
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3.1.2 Lettuce - Imperial and Blythe, California! 


1. Planted acres - 1976 - 1977 ave. 53,500 
9. Yield per acre - 1976 - 1977 ave. 450 cartons/sa 
3. Acres treated with herbicides: 1976 - 1977 ave. 100% 

a. Principle herbicide alone : benefin 

b. Principle herbicide mixed with other herbicides oropnan 


ee 


ce. Other herbicides ; pronanide 


4. Alternative to the pronamide (do not consider 
other related herbicides). Specify and give 


application per acre. 


a. Bensulide (Prefar*) 4—-6 vounds 2i 
jens Provhan (Cherhoe*) 4-vounds ai 
C. Benefin (Balan*) 12 peunds ai 


i el a nan 


* Tradename 


§. Yield difference: pronamide herbicide vs. 


a. First alternative benefin -102 

b. 2nd alternative propnan -15% 

Ce 3rd alternative bensulice -20% 

d. 4th alternative : 

e. No herbicide -75% 

f, Cultivate and hand hoeing -152 

g. Cultivation only -10-66% 

h. Hand hoeing only -15% 

ie Cultural practices 
1. Change planting date No venangs 
2. Rotations No small gr2iss, 


ay 


+! tInformarion from Survey provided by Agricultural 
Extension Start fn Calitoraisa 
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3.2 Alfalfa and Other Small Seeded Legumes 
3.2.1 Pronamide for Weed Control in Alfalfa Grown for Hay in the Irrigated 


Areas of the Western United States. 


I. Acreage. 4,500,000 acres. 

Timeevveidsor nay. 5.0 tons/acre per year. 

III. Value of hay. $65/ton or $325/acre per year. 

Iv. Weed vroblems. Alfalfa thrives under conditions of western 
irrigated agriculture and competes well with weeds. When established 
as a perennial, it suppresses many weeds that-are troublesome in other 
crops. Nevertheless, there are certain serious weed problems in the 
production of alfalfa hay. Because alfalfa seedlings grow slowly, 
weeds are troublesome during the year of establishment. During the 
period of winter dormancy, wiater annual weeds such as downy brome and 
several species of mustard dbecone established. These weeds grow 
profusely in the early spring and may be very troublesome in the 
first cutting of alfalfa. in cany areas, alfalfa suppresses most 
summer annual weeds. However, in the warmer areas where five or more 
cuttings of hay are peeraeed each year, certain rapid-growing summer 
annuals become established in one cutting and survive to become a 
problem in a subsequent cutting. Weeds aay or may not depress the 
total yield of hay (alfalfa plus weeds), Dut taey recuce its feed 
value. Furthermore, some weeds such ‘as doway brome produce harsh 
awns, which damage the mouth, eyes, and nose of livestock. In sone 
western areas, perennial grasses such as quackgzass and perennial 
ryegrass may be troublesome in alfalfa. The parasitic weed dodder is 


troublesome in alfalfa grown for hay ia the warmer areas ot the 


region. 


ai-t 

























“4 q ai mar 
eomsgo] bebea? [lege vere bee ghietin S.6 
ertere bapba oreo gel. 


£0298 W0O,008,4 jens 





TSsy THe eta. yaane 9.&) ed Fo _bfad 
JAq ste \°EL€ go aes lSBS wee 
2Siaee 1° eco tithes obo cevicds gate 


bSfetideses nar : 


Ney 


saw Sisw flow esracgop bap wiviloaPrgs Be 
*& [S02 eloew-goer gpegexeqge ot is 
SGP ensiccxse baew evhites. sc Shc 

anal fore * @USL182. aiesTeo sug etedt , cesledster 


Mivele wore coe: thige etic io adienav 
"Ge So aM eNE Setbene SSUES, «ewe soLet le So 


ta) 
t 
od 
is 
‘ 
ui 
‘ 
id 
t 
fr 
4 
‘ 
' 
a) 
Md 
la 
ia 
°e 
of 
= 
an) 


Y oct gelauh eatoee fevers 
35-3 28070 YIwoS 35 6304 shesw tess wee be « ToRactob rezeke , ee 
VOTE @nsSv seed] Bede livased mn ee sehen: ze tasedg oe 


Sat " a " 
Ses tC) socuelguom yee Sd eat boy golive visas ata obi 
TRG Speen TCRh Silas .septe wat et jgEintls de ve 
TI0E IO SvED ateo> 2eht, verse alt RE deans -a>sow Lag om 
. sary 


Thequr gr) ates tgft 26ers) ,tapy dose seouberg om eee | to “ 


- 


Sus2ed vs vyoetve kek goketys seo x} badatideses 

ois Beawqge> 26f yas =o vac ehes¥ .go2tsus sepa 4 
aii a 

; M93 223 souhas yous go A 

‘ ¢ <(nboav eulg sili) sabe: 


Hind asvdsyy saan eh ae Faaal ~~ etoR 
emer no net es iain 














13. Shifts to other crops: specify percent of 


14. 


principle herbicide treated acres 


a. Sugar beets, arta fa. cereals. cocton 


Price or nerbicide materials: per zal, 1lb., etc. 


Bom tPprinciple herbicide Pronanide 
b. Alternatives 

1. Balan (benefin) 

2. Prefar (bensulide) 


3. Cherhoe (propham) 
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S17/1b 


$11.90/gal 


S475 45/40,aL 


$9.50/eal (2 EC) 
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V. Herbicides for weed control in alfalfa. 
A. When herbicides are used: 

1. During establishment: Certain herbicides are used to 
control weeds during establishment. These may be applied 
pre-planting or preemergence or postemergence. 

2. In established stands: For eoutxol of winter annual weeds, 
herbicides may be applied to the soil in the fall or early 
winter, or foliar active herbicides may be applied from early 
to late winter. Summer annual weeds may be controlled by 
residual herbicides applied in the fall or winter or between 
cuttings, or by applications of foliar-active herbicides 
between cuttings. 


B. Estimate of herbicides used and their cost: 


Rate used A Acresmeprice/l> Cost per 
Herbicide asst treated treated asin* acre 
Pronamide 1.0 ihe) 67,500 $16.00 S15. 00 
Terbacil 0.4-0.6 “4 9,000 17.00 6.80-10.29 
Simazine D5 Bia 135,000 4.00 6.00 
Chiorprophan 4.0-6.0 4 18,000 3.50) 14-00-21" 00 
EPTC 2.0 5.0 225,900 3.60 7.20 
2,4=-D3 1.0 4.5 202,500 ToC Fa ageLS 
Benefin Hol) Bes: 235000 6.00 6.00 
eOriuralsa 1.0 0.1 4,500 7.00 7.00 
Prophan 4.0 8.0 360,000 2520 8.80 
Diuron 2.4 3.0 135,000 3.40 8.20 
Paraquat 0.5-1.0 2.0 90,000 20.00 10.00-20.C0 
nO cas - 30,0 1,350,000 - = 


US ee nnn 


* active ingredient 
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Pronamide in alfalfa grown for hay: 
The principal use of pronamide in western forage alfalfa is 
for the control of downy brome. It also controls quackgrass, 
perennial ryegrass, annual bluegrass, and certain other broad- 
leaf and grassy weeds. It is therefore effective in elininating 
yield losses from weed competition and reductions in hay quality 
caused by the presence of weeds. It also prevents the damaging 
effect of downy brome awns in the hay. 
Production benefits from use of pronanide. 
Lee Yieldror totalviorazes®, Lictle chance. 
2. Value of forage produced: 10% increase. Although 
the total forage produced may not be changed, protein 
production is increased because downy drome and other 
weeds are replaced by legume. Value of increased quality 
is $32/acre. 
Alternative herbicides. 
When properly used, propham or ccmbi nations of paraquat wit! 
Simazine, diuron, - terbacil will control dewny brome. For 
control of downy drome following fall seeding, only pronanide 
and propham can be used safely. 
Non-chemical metheds. 
PemeGultivacion.) sv.20rous tillace ia late winter and early 


s 


Spring wil. control winter araual weeds; however, physical 


injuryeto <16 auzalfa crowns leadiaz to increased suscepti- 


bility to disease accompanies such treatment. 
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2. Hand labor. Impractical. 
3. Mowing. Weeds can be suppressed by mowing during the 
year of establishment of alfalfa. However, this treatment 
also retards the growth ofealfaira. ; 
VI. Summary statement. 
Most producers of alfalfa hay in the irrigated west sell their 
hay as a cash crop. Hay buyers are becoming increasingly demanding 
of high quality. Control of winter annual weeds is necessary to achieve 
the desired quality. Pronamide has proven to be a safe and effective 
herbicide for control of downy brome, which is the major weed problem of 
alfalfa in many areas. It is also especially useful for the control 


of quackgrass and certain other weedy grasses where they occur. 
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3.2.2 Pronamide for Weed Control in Alfalfa and Birdsfoot Trefoil Grown 


for Forage in the Upper Midwest and Northeastern States. 


I, Acreage. 9,000,000 acres, principally in Wisconsin, Nichi7an. 
Pennsylvania, New York Ohio, Indiana, Illinois, ‘finnesota, and New England. 

II. Yield of hay. Average of 3.0 tons/acre per year. 

III. Value of hay. $60/ton or $180/A per year. 

IV. Weed problems. A variety of annual and perennial weeds. are 
problems during the establishment of alfalfa and birdsfoot trefoil seedlings. 
Competition from these weeds suppresses the legume seedlings and aay 
kill them. Once well established, the perennial legumes are visorous 
and compete well with annual weeds. However, certain perennial weeds, 
especially quackzgzass, can invade and proliferate in established 
stands of alfalfa and birdsfoot trefoil. The legume stands are thinned, 
and their productive life is shortened. Although quackgrass is palatable 
and fairly nutritious, it is less productive and less nutritious than 
the legumes. Therefore, its presence lowers the quality of hay and the 
yield of digestible dry matter for livestock. Quackgrass must de 
Sontrolled for efficient production of qualiry hay. 

VY. Herbicides for weed control in alfalfa and birdsfoot trefoil, 

ee Or ea Oe eed And OS dSs oor trerois 
A. When herbicides are used: 
wemeLDuring establishment: Certain herbicides are used to 
control weeds during establishment. Most herbicides, 
except pronamide, that are selectively effective in 


established stands cannot be used safely in new seediass. 
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During establishment in areas having quackgrass, the 


ineffectiveness of the alternative herbicides for quackgrass 
control is important. The seedling legumes furnish little 
competition and quackgrass spreads vegetatively by rhizomes. 
Pronamide can be used during the fall of the establishment 
year to safely control quackgrass. 

2. In established stands: The major weed is quackgrass, 
a vigorous perennial that cannot be controlled by non- 
chemical methods. The advent of pronamide opened the 
way to effective control of quackgrass in alfalfa and 
trefoil. There is also limited use of other herbicides 
for control of certain annual weeds and partial suppression 
of perennials. 


B. Estimate of herbicides used and their cost: 


Rate used i Acres Price/ibs +Cosrewer 
Herbicide Ares treated treated acl acr2 
Pronanide 0 On 27,000 .) SS et $16.00 
Terbacil SS 0.1 9,000 TGon mn7eco=20800 
Simazine 1.5 1.5 135,000 4.00 6.00 
Chlorpropham 1.0 peg 27,000 3.50 3.50 
Dinoseb 220 as O.1 9,000 - 2.65 5.30 
EPTC™ 2.5 Ole 3.60 9.00 
2,4-DB™ 1.0 2.5 225,000 7.50 7.50 
Benefia™ 1.0 0.5 45,000 6.00 6.00 
Profluralint 1.0 0.2 18,000 7.00 7.00 
Total - re) 630,000 ~ - 


EE ———————————E a ae 


* active insredient 

* These herbicides are not alternative herbicides for pronamice. Thev are 
effective only as pre-planting incorporated treatments or are trectecesue 
on grasses. 
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C. Pronamide in alfalfa and birdsfoot trefoil: 


Pronamide is the only herbicide that controls quackgrass and 
other perennial grasses selectively, either in the seedling 
year or after the legumes are established as perennials. It 
also controls annual grasses and certain broadleaf weeds. 
Pronanide is therefore becoming a vital production tool, userul 
in improving the production of the legume crop, ud useful ina 
total weed control on the farm because control of quackgrass in 
the hay crop benefits succeeding crops grown in rotation. 
D. Production benefits from use of pronanide: 
1. Yield of total forage: No change to slight increase. 
2. Value of forage produced: 30% increase. 
Although the total forage sroduced is basically not changed 
protein production is increased because quackgrass is zeplaced 
by legume. Value of increased quality is $54/A. 
3. Longevity of stand: 2520i0Cre4se. 
On the average, stands of alfalfa and trefoil persist for 
age With quackgrass control, at least one addiz=onal 
year of productivity can be realized. Tf ff costs) 5100/acre 
to establish alfalfa or trefoil, then the added value of 
extended longevity in reduced seeding cost is $20/A. 
In addition, the difference between yields during the 
seeding year versus that of an established stand of aiftalia is 
about two toms per acre. Two tons tines $60 per ton equals 
S120/acres ss nis distributed over the five years longevit: 


. sts = 
gives $24 per acre per year added value above tue cost of 


seeding for use of pronanide. 
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4. Value in crop rotation: $10/acre. 
Control of quackgrass in alfalfa reduces its harmful effects 
in succeeding crops. 

E. Alternative herbicides. 

Some suppression of quackgrass ia peranlrened alfalfa can 
result from simazine or terbacil. However, neither can be 
used during year of establishment, and neither controls 
quackgrass in established stands as well as does pronanide. 
Thus, pronamide is a superior treatment for which*there*is 
no alternative. 

F. Non-chemical methods. 

1. Cultivation: Not feasible. 

2. Hand labor: Impractical. 

3. Mowing: No value for quackgrass control. 
VI. Summary statement. 

Historically, the attitude of farmers toward quackgrass in legume 
forage crops has been one of tolerance. In the upper Northcentral and 
Northeastern states, quackgrass is alzost universally present in forage 
legumes, and control peteures have not been available. Furthermore, 
since the weed is eaten by livestock, and its presence has Wittlerertecc 
on total tonnage of hay produced, the losses it has caused have aot been 
dramatically evident. When the advent of pronamide made control of 
quackgrass possible, the benefits of control in terms of hay quality 
became apparent. Tne potential benefits of using pronamide to eontsol 


quackgrass in alfalfa and trefoil far exceed the benefits yet realized. “ 
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3.2.3 Pronamide in alfalfa Grown for Seed Production in Eight Western 


States. 


I. Acreage. 205,000 acres in Washington, Oregon, California, 
Arizona, Utah, Idaho, and Montana. 
Il. Yield of seed. Average of 400 lbs/acre. 
III. Value of seed. $1.00/1b or $400/acre per year. 

Iv. Weed problems. When grown for seed production, alfalfa is 
intensely cultured, similar to potatoes or sugarbeets. Weeds must be 
controlled for efficient production. Traditional methods of weed 
control during the year of establishment were based on periodic 
clipping. This treatment precluded the production of any crop duriag 
that year. Yerbicides now have replaced clipping and have made it 
possible to produce zood yields of seed during the year of establishment. 
Weeds continue to be a problem duriag the life of the stand of the 
perennial crop. These must be controlled to eliminate yield losses 
from weed competition, and from losses duriag harvest and cleaning 
due to the presence of weed material. Furthermore, weed seeds in 
alfalfa seed decrease tne value of the product. ° 

y. When herbicides are used: 
1. During establishment: Nearly all alfalfa seeded for 
seed production is now ereated with one or more herbiciaes 
for weed control during tne seedling stage. 
2. In established stands: After alfalfa is established, 


various herbicides are used to provide control of winter 
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annual weeds, summer annual weeds, perennial weeds, 
and parasitic weeds. 
B. Estimate of herbicides used and their cost: 
Rate used ys Acres Price/lb Cost per 
Herbicide Eo Wy Treated Treated aati. * acre 
Pronemide 1.0-1.5 10 21,000 $16.00 $16.00-24.00 
Paraquat ed =) 10,000 20.00 20.00 
Chlorpropham 6.0 20 41,000 3200 21.00 
Propham 4.0 5 10,000 At A a) 8.80 
EPTC 225 15 31, 000 3.60 9.00 
2,4=-DB | ales) 20 41,000 Tepe 7.50 
Diuron 2.4 10 21,000 3.40 8.00 
Sinazine 598) a 10,000 3.00 3.00 
Terbacil 0.5 1 2,000 17.00 8.50 
Benefin aa, 5 10,000 6.00 6.00 
Trifluralia a5 1Obee 22000 7.60 SiO 
Dinoseb 2.0 5 10,000 2.65 5.30 
Dichlobenil ZnO iL 2,000 14.00 28.00 
DCPA 10.0 10 21,000 3.50 35.00 
Total - goxx 164,000 - - 


* Active ingredient 


kk Sum of percents treated exceeds 100% decause of treatments 


to same field with more than one herbccide. 
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C. 


Pronamide in alfalfa grown for seed production: 

Pronamide controls annual grass weeds such as downy brome 

and is the only herbicide available for control of perennial 

grasses such as quackgrass. Furthermore, pronamide is effective 

for control of the parasitic weed, dodder. 

Production benefits from use of pronamide: 

1. Yield of total seed: 30% increase. 
Seed production of alfalfa is sensitive to the 
suppressing effect of weed competition. an increase 
in seed production usually accompanies any significant 
measure of weed control. The control of dodder can 
mean the difference petween producing a crop and not 
producing a crop because of the devastating effect 02 
this parasitic weed. 

2. Value of seed produced: S7eince=easks 
The presence of weed seed in alfalfa seed reduces its 
value in the market place. Tne presence of certain 
noxious weed species can precluce certification anc 
force alfalfa to be sold at a reduced price. The value 
of increased quality is $20/aezre. 

3, Longevity of stand: AGH, ehelord bie 
Stands of aizalfa grown for seed production are less 
dense than stands of the same crop grown fOrecorace. 
Weeds can invade the chin ente and shorten the lite 


of the stand. weed control with pronamice can prolong 
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the productive life of the stand by l year. If the average 
stand persists for 5 years at the cost of $150 per acze 
to establish alfalfa, then the added value of extended 
longevity is $25/acre. 
E. Alternative herbicides. 

Several of the materials listed under V-3 will control the 

same weeds controlled by pronanide. However, pronamide is 

especially safe in alfalfa and controls certain major weeds, 

{including dodder, selectively. 

F. Non-chemical methods. 

1. Cultivation: Where alfalfa is grown in rows, cultivation 
can play a major part in total weed control. However, 
herbicides are still needed for weed control within the 
crop rows. 

2. Hand labor: Yand labor is axtremely expensive. Le 
can logically be used only to renove low populations 
of weeds that have escaped nerbicides applications. 

3. Mowing: I=practical for weed control in astablishned 
alfalfa, and when used for weed control in new seedlings, 
it precludes the production of any crop during the year 
of establishzent. This practice has been replaced by 
herbicides. 

Mi, ountery statement. Hered cOouLr OL +S. 4 vital part of tne cuLeuzas 

practices necessary for the production of alzalZa seed. A high level of 

weed control is necessary to obtain favorable yield and quality. 

Pronanide is one of several herbicides of value in production of 

alfalfa seed. For effective control of the perennial grasses; he a) ne 
the most effective herbicide available and the only one which can se 


safely used during the establishment yeat- 
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3.3.2.4 Pronamide for Weed Control in Clover Grown for Seed in Oregon. 


I. Acreagse and yield. Red clover, crimson clover, white clover, 


ihe 


LL. 





arrowleat clover. 


Acres MePy4 eld? iby A 
Red clover 15,000 260 
Crimson clover 11,000 320 
White clover 5,000 310 
Arrowleaf clover 1,000 340 
Total 32,000 a 


Value of seed to producer. 


Red clover $.70/1b 
Crimson clover lay ols, 
White clover ype 
Arrowleaf clover ~40/1b 


Weed problems. ‘Clover seed production is a highly specialized 


enterprise in an area where weed problems abound. These weeds 
must be controlled to elininate yield losses from competition 
and to assure production of high quality seed free of con- 
tamination by weed seed. 


control in clover z2rown for seed. 


JQ 


Haas for weed 
A. When herbicides are used: 

1. During establishment: serbicides are used to prevent 
devastating competition from weeds during seedling 


establisnzent. 
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2. In established stands: Winter annual weeds, summer 
annual weeds, and perennial weeds all are troublesome 
in clover seed production. Herbicides must be used each 
year to protect the crop from the effect of these weeds. 

Pronamide in clover grown for seed: 

Pronamide is the only available herbicide for selective 

control of perennial grasses. It also controls annual 

grasses. Approximately 25% of the established acreage is 
treated each year. Clover seedlings are tolerant of 
pronamide after the first trifoliate leaf is present. 

Therefore, ae herbicide can be used safely for control of 

perennial and annual grasses during the season of seedling 

establishment, as well as in subsequent years. 

Production benefits from use of pronamide: 

Ve Led of seed: 100% increase 

2. Value of seed: 10% increase 

Alternative herbicides: 

1. Propham at 4 lb/acre can be used both in the year of 
seeding and in subsequent years. Perforzence is 
erratic in both cases. Moreover, propham has only 
limited effect on perennial grasses. 

SMe OTC at: tO 2 1b/acre can be used as 2 preplanting 
incorporated tzreas=ent for seedling establishment ¢0 
control annual grasses and certain broadleaf weeds. 

EPTC may retard development of clover seedlings, and 


thereby make them more subject to winter injury. 
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3. Paraquat at 1 lb/acre can be applied to established 
clover during the winter dormant season or after 
cutting. It is effective on annual grasses, but does 
not control perennial grasses. 


Some herbicides can be used in clover to do part of the 


3ob 
done by pronamide. However, none of them are as versatile 
or as generally effective. Pronamide is the only material 
that offers effective and consistent control of perennial 
grasses, while at the same time controlling annual grasses. 
E. Non-chemical methods: 

1. Cultivation: Not feasible. 

2. Hand labor: Not feasible. 

3. Mowing: Inpractical because it only retards perennial 
grasses without controlling them. Furthermore, in 
much of the area of clover production, machinery 
cannot operate on the field during the rainy season 
when control is needed. 

VY. Summary statement. The production of clover seed is a specialty 
industry in Oregon. Oregon growers supply seed effectively and 
economically for mich of the area of the U.S. Pere clovers are used 
for forage. Economical production of clover seed demands a high 
degree of weed control. The area of clover production is subject 

to infestation by several troublesome perennial weed grasses 4s weil 
as annual grasses anc broadleaf weeds. Tne advent of pronamide nas 
made it possible to control the perennial grasses in the year o= 
seedling establishrent and in subsequent years. No other herbicide 


available will provide this type of control. Therefore, pronanude 


represents 2 yital production tool in the procuction of clover seed. 




















eta ane 
i. tndabldsios 62 Eekinee ed ike. oid ssa oupson 


Wis To 26b406 Juimres soche ota wens savols 

Doon tye wouat 9 Iadcane oo Wigs te et a patois : 
: , » aes . ~ 

aasveng Letuag img inginoe pony 


Gop so t¢ c989 0b of vevele oi Shen Sd aie enbiotdxed 


ath te 
o--25235V 38 8y6 aects te gnaa ;seveve labeesenag ud scob- 


~fif3560 ¢ie@o sh? ad Shtenchoss - ovansetie qiisianay a6 ; 
6: > . 

Ku.f2:+9G 39 lotitaes tgeseletion fe adksdehs xmetto stag 
rakdare Lous siillestets seis scutes  otedncce: z 
rebadssa Saokeedon 
-pioreee? yop swottevhs i 
9l¢izes) dof ‘andat basa 
$9220 anIgcayv vicd 2r.@hcsos0 tantaonages reebuan 
3795 Qucisky aseastg 
Yiek as sok ouboxy Seugls Fe white adt Yo tae 


CosckSe VALET 903 goltekh Sieti vet no S2eS979 Fours 











sebegd et logeeon asdw 


\" Socsage. o eh Bevee seyets Yo eed, = FT 9ghs Bz a8 
ace yLlavicostte Bese viggue eee ignated 09030 
em, 92> 47avelo wept BT asi tp, aac wis: 39 tial wot iad u 
fj2ti & sbeiged hse weve la te pabtoubors faste 


a ebspubony svat Ry! wou aut «fA 


wie qi 


al 
2%, 36 BRet=cy boow poise! epehieed eg ng 
er seein 








3.3 Pronamide for Weed Control in Blueberries, 


Raspberries and Red Raspberries Gr 


qT. . Acteage: 


aT, Yaeld and value: 


Caneberries and blueberries: 


by states, 1976 (prelininary). 





Crop and State 


on er 


Blackberries, 
cultivated 

- Oregon 

- Washington 
TOTAL 


Blueberries 
- Washington 


Black Raspberries 


- Orgeon 
- Washington 
TOTAL 


Red Raspberries 


- Oregon 
- Washington 
TOTAL 






area 


Harvested 
(acres) 


2,600 
190 
eg pele 


750 


1,200 
110 
eau 


2,000 
2,300 
4,300 


(from t 
Service, Berry C 
leased January 20, 107) eu eos 
Statistical Reporting 
1209 0S5¢Ws ,£ord; Portlan 


967502 actes harvested 


Yield 
per acre 
(pounds) 


Syeou 
7,100 


5,000 


1,500 
830 


50 
Hehe) 


Production 
jet iszed 
(1000 lbs) 


21,300 
ok eit 
22,650 


Bn 700 


a 


1,800 
= 
slice Ae 


9,000 
14,400 
23,400 


S15 0c! 


Service, 


3.3 Production of Blueberries and Caneberries 


own in Oregon and Washington. 


Area, yield, production, orice’, 


per 


Pound (¢) 


Blackberries, Black 


he Oregon Crop and Livestock Reporting 
rop, 1976 Annual Summary, =e- 
Dept. Agr., 

1735 Federal Bldg., 
d, OR 97204). 


and value, 






16,150 
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III. Weed problems: Excellent weed control is very important for pro- 
duction and management of blueberries and caneberries. These 
plants persist for 10 to 15 years. Mechanical harvesting is done 
on approximately 90% of the black raspberries, 40% of the red 
raspberries and 75% of the blackberzies. “ith mechanical harvesting, 
no weed seeds (awns of brome are particularly troublesome) are 
allowed since these cannot be removed. 

A number of herbicides are used because each controls a specific 
spectrum of weeds. Most acreage receives at least two different 
herbicides in one year. 

Iv. Herbicides for weed control in ees and caneberries: 


A, muerpicides used: 


Herbicide Rate used XZ Acres Price/lb Price/a 
aioe Treated Treated ($) . (S$) 
a.i¢ 
Pronamide 2 35° 3,413 16.00 32.00 
Simazine 4 50 4,875 3.00 12-00 
Diuron ibys 50 4,875 3.40 5.44 
Dichlobenil 4 of 1,658 14.00 56.00 
Paraquat us phasd epee pales © 20.00 20.00 
Dinoseb 26D abe Lea70 2565 6.63 
Chlorprophen a2 1 98 3.50 42.00 


5) 0.05 5 17.00 51.00 


Terbacil 
& : ; eee 
a.i.e = active ingrecient 
b Rohm and Haas sales estimates are that 5,000 soucds COtedeo. pronamide 
was sold in 4976; case Pould accounts .o3 ROGUt eS cL eae acaeas= 
treated Agricultural scientists trom Oregon and Washington estsmate 
— e - > _ - oe z 
about 50% of the aczeage is treated. Therefore, 4 compromise iigure 
of 35% was used. 
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B. 


D. 


See) 


Pronamide in blueberry and caneberry production: Pronamide 

is used because it is the most effective herbicide for control 
of quackgrass (a perennial that spreads rapidly by rhizomes) 
and annual winter grassy weed problems. Since these plantings 
are maintained for up to 15 years, quackgrass competition 
must be continually checked. Cultivation will not eliminate 
the grassy weed problem adjacent to the berries. Cultivation 
is difficult because of excessive moisture and because it 


cannot remove weeds growing among the multiple canes pee@rke 


plants; pronamide kills the grassy weeds and the resultin 


0a 


dead weed foliage aids in erosion control. Pronamide is applied 
by ground equipment in tue fall at the start of the rainy season. 
Alternative herbicides to sronanide: There are none 2s effective 
as pronamice for quackgrass control. Dichlobenil had deen 

used with marginal success. The rates registered are =0t 
sufficient for season long control. Furthermore, repeated 
application of dichlobeni+ and simazine has caused a decline 

in vigor of berry plants. : 

Cultivation as 40 alternative: Not effective because c=O0ss 

row cultivation is not possible due to the hedse-like plantings 
and in many cases, trellisiag. 

Hand weeding: If pronamide were cancelled, quackgzass could 


Sen ee 


not be selectively controlled because of its rhnisomatous habit 


of growth. 
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Production benefits from use 


A. Where quackgrass exists, 


of pronamide: 


and pronamide cannot be used, 


it is estimated thar there would be a 15% acreage 


reduction. 


B. Value of mechanically picked berries would be reduced 


25% because of awn and weed contamination. 


C. Longevity of stand would 


Factors contributing to safe 


Ae Satery to the avpovlicator: 


year in the fall. The ap 


be reduced 30%. 
yse of pronamide: 
Pronanide is applied once a 


plicator being more fully clotned 


than at mid-summer is, therefore, more adequately pro- 


tected from herbicice contact. ther workers are not in 


the field at the tine of 


Time interval and neLenc 





spraying. 


Gifferential prior to derry harvest: 


Pronamide is applied in mid-autum over 6 months before 


berries are harvested. Rains in the intervening tine 


wash pronanice into the s 


oil. Therefore, field workers 
DJ 


are not exposed to pronamide ia significant amounts. 


Furthermore, there is a h 
to four feet from tne tre 


picked. 


Concluding statement: 


Pronamice has become an i 
blueberry and canederry produc 


4g is verified by the eateye, fe 


ro 


eignt differential or .crco one 


ated soil to the berries that are 


svaluable weed control rooleccs 
tion in Oregon and Washington. 
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har an estimated SSL, the 
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acreage is treated with pronamide. Pronamide is a highly effective 


herbicide for quackgrass (an ubiquitous perennial grass species in 


the Northwest) ; 


there are no other herbicides that are as effective. 


Mechanical harvesting necessitates weed-Iree plantings; otherwise 


weed-seed contan 


inated fruit cannot be sold. 


Due to the hedge row planting, cross cultivation is not practical. 


The continued us 
adequate acreage 


fruit. 


e of pronamide is necessary to maintain the present 


of these crops to supply demands for high quality 


ane nied 
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3.4 Woody Ornamentals and Christizas Tree Production 
3.4 Pronamide for weed Control in Woody Ornamentals and 


Christmas Tree Production in the United States 


Aoppeore 3075.7 00 
A. Value-: Wholesale income directly tron growing = $559,400,000; 

retail value of plants produced = $1,560,930, C00 

Mi 

Bo Number or firms : 5000 
C. Totes per ioveecan 477,020 
Weed vroblems: Woody ornamentals represent 4 wide range of species; 
thus a number of ditferent nerbicides are needed for selective removal 
of annual and perennial weed problexs. Pronamide is used Decause it 
offers a high degree of selectivizy oa the sany ornamental species anc 


controls a range of «weed problecs in whe Northern and Central tier 
of States. Pronamice is nighly effective in controlling quackgrass (Get 
ennial), annual dlvegrass and downy Dromegrass (annual) (Appendix 


Documents 12-15). These grassy weed species must be controlled to 


promote the growth and developneat of woody ornamentals. 





Herdicides i 4 woody ornementals and Christmas cress: 
A. Herbicides are used in the establishment and maintenance of these 
perennial crops. Estimates of nerbicides used and their costs are 


presented in ene Following table. 


Ee 


fa qe) —™ -_- “~ ite ” In : , =a 
Data obtained iron ">ecearch Summary + Scope *- of the Nursery industry 


. 3 
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Table 1. Herbicides used in ornamental and Christmas tree plantings, 
showing average rates per acre, estimated acres treated, and 
price per acre of herbicide treatments. 


ee oe 


Rate used i Acres Price/ib Cost per 
Herbicide Sep kee treated” created aca acre 
Pronanide a%5 a 16,700 §16.00 $24.00 
Dichlobenil 4 15 46,155 17.00 68.00 
Simazine J 5) 65 200,005 aes 7.80 
Oryzalin te 10 30,770 9.33 SW RAP- 
Trifluralin e 10 30,770 pean 28.84 
Diphenamid a7 5 15,385 6.50 45.50 
Paraquat ih 10 30,770 7 OU Ie shy, 
EPTC 5 5 15. S50 3.04 15.20 
DCPA 12.0 | 5 15,385 3.93 47.16 
Dinoseb 4.5 0.5 kasi ye! eu SoD 

hlorprophaa 6 0.5 T5006 Bigiee 21573 


; 
a,.i. = active ingredient 


b 


Estimates are based on a selected telephene survey of scientis<s 
lnowledgeabie in ornamental weed control ia various regions of ene 
United States. 


“This figure is based on Rem and Haas est==at? of sates of pronamice on 
these crovs. 






B jucti der i fron use of vronamide 


a € ™ 31 aire * ~ 
If pronamide were banned growers of ornanents-s and Chr ee ee ot 
would need 30 ,000 acres of additional land, which couic be fallowed 
to reduce quackgrass infastations prior to out-planting of their 
nursery stock. 
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Where quackgrass is a problen, Ornamental nursery production 

would have to be curtailed. To control quackzrass, fallow 

tillage control would have to be done for at least two years prio 
to establishment; chis would mean 30,000 acres (10% of the 

307,700 A) more land would be idle wnile quackzrass was controlled. 
Within a 3 to 5 year period quackgrass would be expected to 
reestablish. BaGacation Of a peé-~ennial issa rare event. sone 
States (Oregon, for example) have noxious weed laws which pronibic 
the interstate shisment of ormamentais contaminated with quacxgrass. 
Fallow. land “control of quackgrass realiy would not be very 
effective in most seasons in the Northeast. In wet weather clean. 
cultivation mexely transplants the rhizomes. Cost is the biggest 
factor. Annual weed control costs $290 to $300 per acre in 
cultivated ornecentals, but quackzrass control (by hand and 
mechanical methods) could be expected to cost another $200 per 
acre, for a total cost of perhaps $400 to 500 per acre. ibe 


,and removal methods are used, plant losses (hoe 


cy? 


mechanical and 


1 


and cultivator ¢emaz2) would approach 15 percent. ‘In other words, 
15 percent or core of the crop would 5e lost. Based on a plant 
population of 10,900 per acre worth $5 each at digging, a 15 
percent loss woulc cost a grower amotne> $7500 per/A. Therefore, 
if quackgrass is rot sroperly controliec, with an herbicide such as 


Kerb, grower losses could approach S8000 per acre curing a 


th 


rotation. Losses would be greater i abor were not available 


to do the noeing and weeding. 


Erosion control: P?ronanide and dichlobenil are the only herbicides... 
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C. Alternative herbicides: Some suppression of quacxgrass and annual 


grassy weeds, such as downy bromegrass can result from treatments of 
dichlobenil and simazine. However, the effectiveness of dichlobenil 
and simazine are limited. Of the two, dichlobenil offers better quackgrass 
control; however, the number of crops to which it is selective is 
limited; the rate of dichlobenil used is not sufficiently high to effect 
season long quackgrass control. Downy bromegrass is remarkably well 
controlled with low rates of pronamide; no other herbicide offers cowny 
bromegrass control at similar low rates. Thus, pronamide is a superior 
treatment for these special weed problems for which there is 20 
reasonable alternative. 

D. Non-chemical methods 

fee Cultivac.on = would require loss of Peeeiand use for two growing seasons 

while fallow cultivation was used to reduce quackgrass and other perennials 

the year prior to establishment of the ornazental or Christzuas tree plants. 

Fallow tillage would not be effective in =ost of the Northeastera States 


due to wet weather. Cultivation would merely transplant the rhizomes. 


peeenand 1ap0r = impractical. 

3. Mowing - No value for quackgrass control. 

weuesatecy to the apolicator: Most of the pronamide is applied as a ZranuLas 
formulation which minimizes the inhalation and other exposure to the 
applicator. This chemical mist be applied in the cool part or the year 

(ea ual Fe winter); thus tne applicator has 20re elothiag on and tuis ofiers 
greater protection against exposure. 

VI. Concluding statement: Pronamide is a relatively new herbicide with usage 
increasing progressively each year. Use of nronamide is for a enec.. 

weed spectzua (annual grasses and quacksrass which is a perennial grass) 

not selectively and safely controlled by the alternative herbicides. If 


| t 4 ’ 44 + 
pronamide were not available for these uses, product=on would be curtas-+ed 
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693,25) Turt 


3.5 Pronamide In Turf 


Pronamide is widely used in turf in the southera states wnere 
golf courses and other athletic fields are almost exclusively bernuca- 
grass (Cynodon dactyton L.). It is estimated that 25-thousaad acres 
of such turf is treated. Pronamide's usefulness and the impact of 
4ts ban can be gleaned. from summaries of conversations with several 


turf and weed specialists of the Southeastern U. S. 





Dr. Willian Lewis, North Carolina State University Ratedonses. C. 


Pronamide is used mainly on golf courses on bernudagrass. Pronamide 


is effective for the contzol of annual bluegrass (29a annua hiot Se SeLs 





effective as preemergence treatments, early postemergence and on estad- 
lished annual bluegrass stands (in order of decreasing effectiveness 

or higher rates required). It also efzectively controls chickweed, 
corm speedwell, henbit and some cresses. 

Alternate herbicides are all less effective and have less Shox pits oy 
in timing of treatments than pronanide. DCPA and bensulide are acderately 
reliable if treatments areeapplied before periteeton of arnual biuegrass - 
tine of germination és variable, therefore in many years the proper 


tining of treatments is missed. 


es 


Snpastacaons 





Florida Agri. 






- . . a a 1 x . goin 1 = ‘ ’ on 
Specific use ot pronamide is for annual bluegrass contro+ =a beraudagrass. 


It is tremendously successful both as pre and postemergence treatments 


eet 2eco, Lepounds per acre active ingredient. * 
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Most golf course superintendents and managers of athletic turf areas 
use pronamide. Well over 50% of the bermudagrass turf fae ceced with 
annual bluegrass is treated. There is no effective and reliable 
substitute. 

Bermudagrass is the turf species used in over 90% of the athletic 
fields and golf courses of the South, over 99% in Florida. 

A practice used to a linited extent is a treatment of pronamide 
on bermudagrass putting greens in the fall to control annual bluegrass 
followed about 4 to 6 weeks later by a treatment of activated charcoal, 
Bmi5/100 sq. ft., and overseeding with a cool-season grass species. 

Annual bluegrass gerninates throughout the fall and winter which 
makes proper tining of herbicides such as DCPA and pensulide difficult 
to attain and therefore these treatments are too unreliable to be 
considered as real alternatives to pronamide. Neither DCPA nor bensulice 
are effective as postemergence *reatments. DCPA is not effective on 
muck soils or if significant thatch is present. 


Gainesville, Florida. 





5 





Dr. Coleman Ward. University of Florida 
ELS Becet boa 





The only herbicide effective both as preemergence and postemergence 
treatments for annual bluegrass control in bermucagzass turt is pronanide. 
About 90% of the golf courses and athletic fields in the South use 
bernudagrass. Pronanide is used almost exclusively for annual bluegrass 
control in these areas. tt is widely used in the upper and mid-south. 


About half the Florida gol= courses overseed to cool season 


grasses. Even here pronanide is used with a waiting period after 








: P . ; ; 7 it Ane - 
. Ant aes - ” 7 , 













chou Saws OSonidse Zo exewéni Senn oacbisiameragem saver: 


othe busistat 4 Tato aapsjobomed ay Re TOR gave Lis 


sidstivs baw svlsoutts-o4 2f piste betes ta at 


1 ad 
q 





cos ides alo lo 200 sere «> Seine salaieis: ied Oe ak 
otseLt af 282 wwe Joint oie Me coitus 
2 2ecigery 2 «2 7G23*9 Petiods ae . 


iam Jogkgan co Lick ei3 txeats 





» erced> Seseovdycy G4 VGurresss s td weasel anus 3 ere dg 


S842) wvehst-Looo a dosw Balreretyve bas 32 spe 


220" 3élccw At thes. age 


ao Ins 


EBS OIGs estan eamryeute: hadi 
(lh eMedia poe ASG ee cane zshtotevas: Xo setcts + 


6s 32 wldahiosas’ ag ove ‘’ineccmats ‘seeks er0dstady — 


Shilvessd Jor LTR sedgeer SRSGOt OF abyloerwig fuaz zat 


eo avigoste som ud aAtso esavetherg SoSST Yeessa0g gz 


-Ieuaste st doaait: Teaokiteste tb to ah 
estat 4 ~o ity = lp.here,f , 2. a y wah; 


it 2: * a : 


is 


_ 










a 4 


Some roma 3 ie As sesgineng ap God Svb295 725 
M@iesngege at Sue aharpeSuciad Rb mares eonsgeuce Lens 9 
Sco 2002 ay ob phtady steddniicieends : 


wHETES rd = 


SS lewate x¢7 ereneins 
ca 

ay tus ate: ae 
i one = EBggn on? 8 beew Yisbow eb St a 


a0atae loos » = ee a ‘ silica x 
Paradies) 
mis butte: grikedae a >t 


Fy : i 
eee 











o 


. 
= 


treatment before overseeding. Research in Florida shows that a ' 
waiting period of as little as 15 days is adequate if activated 
charcoal is used at seeding tine. 

Other herbicides are effective only as preemergence trearueats. 

If germination of annual bluegrass is delayed too long after treatment, 
or if it has germinated aheac of treatment, inadequate control results. 
Therefore, these herbicides are not reliable enough to be considered 
alternatives to pronamide. 

Dr. G. Euel Coats, Mississippi State University, State College, Miss. 
Pronamide is the only herbicide available that is effective as both pre 
and postemergence treatment for control of annual bluegrass. Its use 
is much more frequent along the southern coast, in resort areas, and 31 
areas of high population where high quality turf on golr courses can 
be justified and afforded by the owners. In areas of lower population 
and where the requirement for nigh quality tur= does not qustacy 
high expenditures for quality turf, use of pronamide and other herbicides 
is low. Were pronamide is used in these latter situations itais used 
in January and February, in combination with herbicides such as 
silvex for broadleaf weed cavseateelp to cleanup the turf in preparation 
for spring growth of bercudcagrass. 

In some areas of the mid-south, it is probable that some paraquat 


ni rmucag= , 1 uegrass 
may be used, while the beraucagrzass is dormant, to clean up annual blueg s 


and other annual weeds before spring growtn of the turt. 
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‘Many athletic fields of the mid-south do not use appreciable 
amounts of herbicides. Many of these are overseeded with cool 
season grasses during the fall and winter. 


Dr. Ray Dickens 





Auburn University, Auburn, Alabama. Pronamide i 
the only herbicide registered for use in bermudagrass turf that Wiad 
reliably control annual bluegrass. Simazine, which is not labeled 
for such use in turf, will control annual bluegzass. 

Annual bluegrass is a very serious problem and is becoming much 
more so with the more intensive turf management prograns being used = 
meet requirements of golfers. If no control is accomplished, the ann 
bluegrass continues growth until early summer and effectively suppres 
growth of the bernudagrass. wnen weather becomes not and/or dry the 
annual bluegrass all dies et once, leaving essentially nothing for 
three or four weeks until the bernudagrass makes enough growth to 
provide ground cover. 

Pronaride also is used in the fall and early winter on pernudagr 
greens to kill annual bluegrass followed in 4 to 6 weeks with activat 
charcoal treatment and overseeding with cool seascn grasses. 

Such herbicides 42s DCPA and bensulide erequently are applied eit 
too early or too late relative to the tine of germination of annual 
hluegrass to affectively control it. In addition, these herbicides 
frequently add stress to tne bermudagrass plants and suppress rooting 


of the nodes of bermudagrass stolons so that tne tur: is thin and 


Peesenct “heal over’ rapidly from divots and other soil disturbances. 
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“The potential usefulness of pronamide for other athletic fields 


is largely unexploited in Alabama. Where it is used, improved turf 


quality results. 


Dr. Richard Duble Afi (ag versity, GOLlLe2@ statlon, lexas’. 





Texas 











od 


Pronamide is widely used in Texas, primarily in gol= courses. iG 
is the only herbicide for which tining of treatment is not ‘adi aiatg a seg 

for annual bluegrass control. If annual bluegrass is not adequately 
controlled, it suppresses growth of the bermudagrass in the spring which 
allows crabgrass to invade the turf during the summer. 

On fairways, alternative herbicides such as DCPA and bensulide aze 
effective for the control of annual bluegrass about 60-70% of the time. 
They are effective if application is made soon before annual bluegrass 
germinates. However, time of germination is variable anc so far has 
been unpredictable so that the preemergence treatments often are made 
too early or too late to be effective. A failure rate of 30-40% is 
intolerable on golf courses because of demands for hizh quality turf 
by the clientele. 

Pronamide is the only herbicide that can be used for control of 
annual bluegrass on greens. About 95% of such greens are overseeded. 
Overseeding is done after annual bluegrass is cleaned up by pronamide, 
with a waiting period of 60-90 days after treatment. There is no 


alternative control method for annual bluegrass on gzeens. 
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Exposure of the vublic to pronamide. Pronamide is a 50% wettable 


powder applied to turf areas once a year at iyo. COs pound Lperesc-e 


active ingredient. Twenty to 50 gallons per acre of aqueous spray i 


applied by ground equipment. Other than the spray operator, who may 


occasionally be exposed to a small amount of spray qdrtre, thepoupiic 
4s not exposed to the spray. Spray particles that may be intercepted 
by the grass foliage are washed off by rain or irrigation water into 
the soil. After this, chances for exposure of any person or ani=mal £0 


the herbicide are remote. 
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Chapter 4 
AN ECONOMIC ANALYSIS OF THE COSTS OF PROHIBITING THE . 7 


USE OF PRONAMIDE ON ALFALFA AND LETTUCE 


‘I. Objective and Outline of the Analysis. Estimates of the short-run 


gi. 


economic losses to agriculture orf pronibiting thre use Of oponamice, 

a herbicide especially suited to the control of perennial grasses 

and certain odroadleaf weeds are developed in this section. Pronamide 
is used on most lettuce fields; many seed clover fields; occasionally 
on alfalia peeks and also on berries, woody ornamentals and turf 
production, Estimates are made of the increased costs of producing 
alfalfa and lettuce, the two crops on which approximately 90 percent 
of domestic use of prenamide occurs. General linirations of the 
analysis are discussec in Section II. The analyses of the economic 
losses of producing alfalia and lettuce, without promamide are pre- 
sented in Sections III and IV, respectively. The analysis is 


summarized in Section V. 


nd 


General Limitations of the Analvsis. The following analysis considers 
the short-run economic losses from prohibiting sne use of pronamide 
Githin. 2 . framework which assumes competitive market oricing, resource 


mobility, and no exeets malities. These are stancard assumptions in 


economic analysis,buc desezve explicit discussion. 


Resources are cot instantaneously mobil. Labor,entrepreneurs, and 


rod 


capital shift between crops and growing regions, but change takes time. 


In the meant=ne, rhere is diseauilibrim. Tso much acreage may be 
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planted to a crop, prices fall, and returns are reduced so farmers 
shift to other crops; or too many farm workers may stay in a region 

of declining production because they do not have the financial 
resources to relocate. This analysis, though short-run, assumes 
resources adjust instantly and without cost. Furthermore, regions 

and, to a lesser extent, crops are aggregate. A total U.S. perspective 
is presented which may not be relevant to a local area faced with a 
shift in crops. To the extent that adjustment itselz is costly, this 


analysis underestimates the impact of prohibiting the use of pronamide. 


25 


. 


The analysis considers only private benefits and costs. Externalities, 
social benefits and social costs which are not reflected in market 

orices: 2ne excluded. This is a major limitation since the concera that 
pronamide may be a carcinogen is the motivating Zorce behind tne cnviron- 
mental Protection Agency investigation into whether or not the herbicide 
should be banned. The analysis ignores this possible social cost as 

well as social costs and social benefits associated with alternative 
chemicals, farming practices and land uses. Since it is difficult to 
measure the social costs of possible carcinogenicity, the impact of a 
pronamide ban (private benefits less private costs) must be weighed 


against the nerceived risks associated with uses of pronamide. 


Lastly, pronamide is a fairly new, unique, and not yet extensively used 
herbicide. A large portion of tne pronamide is used in lettuce, derries, 


S ; ™ 
alfalfa, and seed clover, and woody ornamental production. +nese are 
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highly specialized crops. For these reasons, there has not been 
nearly as much research undertaken as for a major pesticide on a 
major crop. The best estimates available are those of agricultural 
Scientists working in the area and they were used in this study. Ina 
the case of lettuce, there is insufficient understanding of market 


conditions to make a single prediction, consequently several scenarios 


are considered. 


Tne 


ty 


conemic Costs of Eliminating Pronamide Use on Alfalfa 1/ 


Introduction. Pronamide is used on approximately 116,000 acres in 


alfalfa production (Table 4-1). This use amounts to an estinated 

1.5 percent of the alfalfa hay and 10 percent of the alialia seed 
acreage in the Nestern states and 0.3 percent of epee ie Eby loll JepeancKapalele ia 
treefoil acreage cultivated for hay in the upper Midwest and Eastern 
states. Pee aes used largely to control annual grasses in the 
West, and quacksrass and other perennial grasses in the upper Midwest 
and Eastera states, which invade alfalfa fields. Other herbicides 
also are effective on annual grasses. But pronamice is Darcie ari, 
effective on perennial grasses, such as quackgrass, and on broadleaf 


weeds, such as weed dodder, on which other herbicides are substantially 


less effective. 


Initial Direct Effects on Production Costeuanc snevenues. = Summary cats 





on U.S. alfalfa production and estimates of cHangeseintyields, “qualzcy, 
and weed management costs with oronanide and without any hemoicides are 


presented in Table 4-1. These yleld and cost estimates are used to 


Wyeoatacor this section of the analvsis were compiled by Vean a. Dawson, 
> : ibys Se sagbea dy ads | pat TN Mensa 2 2 an’ S saint ani € Ts 4 a = Roan 
Research Asronemist, US. Agrecultural Aesearcn service, irtigatéed ag 
culture Research and Extension Center, Peosser, “dsnington. 
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es 4-4 
derive initial estimates of economic loss to alfalfa growers presented . 
in Table 4-2. The initial estimates assume no price or acreage changes-— * 
assumptions which will be explored in the subsequent section. The 
efficacy data provided compare the use of pronamide with no herbicide. 
But clearly other herbicides are available and will be used by the 
majority of growers who have weed problems on which they are eftective, 
but they are not adequate for quackgrass control. Mevertheless, esti- 
mates are also derived on eon that, for alfalfa growers who now 
use pronamide, alternative herbicides are available which are two-thirds 
as effective and equal in cost to the average herbicides currentl 
applied by alfalfa growers. This assumption may overestimate the effective- 


ness of alternatives where perennial grasses are involved. 


The amount of loss is clearly overestinated if one assumes txat alzai.a 
growers now using wee have no alternatives. For the purpose of 
this analysis the assumption that an alternative exists is superior to 
the assumption of no alternatives for pronamide. The weed scientists 


on the assessment teem contributed to the development of this assumpticn. 
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Trapacts on Other Crovs. Prohibiting 












the use of pronanmide in alfalfa hay production would likely reduce total 
hay production by about 0.05 percent in the West end by a smaller 
percentage in the Midwest and tne Fast. Even in the unlikely event tnat 
all pronamide users on alfalfa hay switched to other crops because of 
the higher profit potential given a pronamide prohibition, the reduction 


in production from existing acreage would be about 1.5 percent dn eee 
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West and 0.3 percent in the Midwest and the Fast 2/. 


9 


Since net losses per acre per year for pronamide users are estimated 
to be small on alfalfa nay, it is unlikely that many pronamide usezs 
will shift to other crops. Also,a neglig ible price change is expected 
for alfalfa hay. This suggests that prohibiting pronamide use on 
alfalfa hay will have listle effect on growers not using pronamide in 


alfalfa production or sroducers of substitute crops. 


The effects on the supply of alfalfa seed and, hence, on prices and 
incentives to nonusers of prohibiting the use of pronamide in alfalsa 


seed production are considerably greater than for hay, though still not 


tr 
fu 
rt 
OQ 
(0) 
t 
i 
@ 
rt 
@ 
A. 
GE 
(a) 
qt 
2) 
Q 
+3 
is 


alzalia seed production capability on ex pete 


fen 
=) 


u) 


acreage in production is crobably about 4.0 sercenc. In the unlixely 


event that all users of pronamide on alfalfa seed switched to other 


es 


crops because of higher profit potential given a pronamide prohibition, 
the reduction in alfalfa seed production from existing acreage would be 


Peer oe0 oercent. 3/ 


If alfalfa seed ori.ces remained constant, the supply reduction would 
likely be detween 1.0 and 3.0 percent since it is unlikely that all 
seed growers who used pronamide would shift to otner crops. But since 
seed costs are an essential input and a small percentage of the cost 
in the preduction of alfalia hay, the demand for alfalfa seed is 


of The most likely quent=cty sm 
2 two-thirds as es iec s 


ied 


ctions assime no acreage shizts, 


escizate only soKesS s Q 
3/ See assumptions detailed in footnot aor si ney es) 


Alternative heroic=ses are aval = are 
Prd thac promecoce USe-8 receive average y+e-c5- The unlikely nigh ee 
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TABLE 4-2 Er gaa 
srinates of changes in annual costs and returns per acre to alfalfa growers with 
se of alternative pesticides and no alternatives to prononide 1/ 

a EEE ae 
Irrigated Vest > Midwest and East 
dollars/acre 
Yo alternative herbicide : ‘ 
Revenue loss 2/ 33 145 58 
Cost decrease 22 25 71 
Wet loss :; 12 120 oy. 
Assuming altemative 
herdicice 3/ : 
Revenue loss 2/ ti 43 19 
Cost decrease 4/ 8 2 3 
Bet loss 3 46 10 


3 


1/ Based on Table 4-1 

2/ Loss of revenue from yield decrease, changes in quality expressed in yieid 
equivalent and difference in longevity emortized for difzierent lengths of production 
Wsing a 8% interest race. 

3/ Assumes alternative nerbicide 2/3's as effective 4s oronamide 

4/ Dizzerence in cost between pronamide and 
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Taple 4-3 


estimates of net losses to alfalfa growers with and without alternative 
herbicides by Region 1/ 


; Midwest and East. 


Irrigated West a 
Total 


Seed ‘ Hay 


$816,000 $2,920,000 $999 ,000 $4,335,990 


279,000 1,440,000 


lo alternative 


With alternative : 204 ,009 966,000 


1/ Based on Tables 4-1 and 4-2 
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undoubtedly quite price inelastic. Assuming the price elasticity 
for alfalfa seed is -0.5, then the initial reduction in supply of 
1.0 to 3.0 percent would result in a 2.0 percent CO 6.0 percent 
price increase. This would encourage existing growers to increase 
yields as well as encourage others to setesries alfalfa seed; thus, 
in turn, lowering prices somewhat. The net effect would likely be 
a small reduction in guantity--perhaps 0.5 percent to 1.5 percent-- 


and a small increase ia price--perhaps 1.9 percent to 3.9 percent. 


on, 


lM sK= 





Summary of Short-Run menic Losses and ix Incidence in Ase s cis tire 






The expected small output and consequent small price adjustments due 

to the high price elasticity of demand for alfalfa hay mean that 

nitial estimates of an economic loss of about $1.4 million per year 
appears reasonable. Other assumptions would lead to difierent estimates; 
but it seems unlikely these estimates would be less than $0.5 million 
or greater than $2.0 million per year. Because of the high price 
elasticity of the denand for alfalfa hay and the fact that alfalta 

seed is an essential input to the production of hay, most of the burden 
of the economic loss will fall on hay producers now using pronamide 

due to low quantity and quality of yield and slightly higher seed costs. 
Hay producers not using pornanide and seed preducers using pronamide 
will also bear some of the costs. Seed producers not using pronamice 


will benefit somewnat from slightly nighet $eaq 2rices- 


Longer-Term Impaccs: The use of pronamide in alfalfa production has Ween 
. : - « > Sexe | 
increasing slowly since its introduction in 1o7 2s andepropably =a. 


continue to incresse in the future, if noc banned hy Thus gitieksucure 


~ = 5 ace} - t t=-f A 
losses are semewhat greater than those estimated for the snort run 
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Iv. The Economic Costs of Not Being Able to Use Pronamide on Lettuce 4/ 
Introduction. Pronamide is used on nearly all of the 65,000 harvested 
acres of lettuce in the Salinas Valley and on an estimated one-third 
of the 85,000 harvested acres of lettuce in the Imperial Valley and 
San Joaquin Valley regions of California. It is also used on a small 
acreage in Arizona. At an average application vate of 1.25 pounds 
a.i. per acre, lettuce accounts for about 26 percent of U.S. sales of 
pronamide. Pronamide is the preferred herbicide in lettuce production 


because it is effective on nearly all the weeds tnat invade lettuce 


fields in the coastal growing areas of Salinas, Santa Maria, and Oxnard. 


in California and in the Imperial and Blythe winter lettuce areas. It 


does not suppress lettuce yields at normas rat 


t- 
(dD 


s of application, and 
does not need to be mechanically incorporaetec into the soil. Benefin 
is an alternative herbicide which is frequen ty used in the Imperial 
Valley for the summer grown lettuce where many growers .rotate lettuce 
th wheat or other snall grains whose yields are suppressed by the 
use of pronamide. Benefin is nore effective chan pronamide on many 


summer weeds. ‘ %: 






Betects oT Peoduction Costs and Revenues. Available 


a 





estimates for the Salinas Valley indicate vields would decrease vy 10 


percent, as much as 20 percent of the crop would se eraded a lower 


—— - Nearest ce ty , Vv SP ERUL Nin 
4/ Data used in this section of the analysis were compiled by Art 
T e 


Lancs Extension weed Control Speciai=s¢, Woiversity of Californtas 
ehoer , — -+ ; oo : = i x 4 
Kearney Fiele Sration, Parlier, with the assistance Of Harry Agamalizn, 
3" ¥ : ; aw {es - ifanrni {Innraearev NTs 
Cooperative “tension, University of Csitcorata, .onteLe County 
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quality, and weed control costs would increase $25 to $40 per harvested 
acre. 5/ With current yields of 33,000 pounds per harvested acre per 
crop in the Salinas Valley and prices at about $8.00 per hundred 
weight, the revenue losses from a yield reduction or 10 percent would 
amount to $264 per acre. In addition, quality losses of up to $132 
per acre (5 percent of yield) might be incurred for a total revenue 
loss of $396 per acre. Adding the increased weed control costs to 
these estimates would result in an impact on lettuce growers for the 
65,000 acres treated with oronamide in the Salinas Valley of $18.8 
million ($264 revenue loss plus $25 herbicide cost per acre) to 

$28.3 million ($396 revenue loss plus $40 herS5icide cost per acre) 


assuming no price or acreage shifts. 


Lettuce yields in the Imperial and Blythe arees are about 23,400 pounds 


per acre per crop. It was estimated that about 23,000 acres of lettuce 
were treated with pronanide in these areas. Assumingathat the yield, 
quality, and herbicide costs for the Salinas Valley are applicable 

for these areas, the economic impact on growers could range from 

$5.9 million to $9.0 million. For growers having only a yield reduc- 
tion (10 percent) and increased herbicide costs Or Saoeoer acre toe 

12 per acre. Those growers having quality 


change in revenue woulc be Spine. 


losses in addition to yieid reduction (15 percent total) and increased 


/ = 2 i301 ; ° 2 Oe¥9)4) 
herbicide costs of $49 per acre would incurr a revenue change Of 934+ 


per acre. 
a a ee ‘ 
5/ Within the limited time frame of this ‘analysis, it has been possible 
to assess how this quality loss w would afiect merase growers’ revenues 
given existing erading stancards, how these standards would change i: 7 
existing standards were =coTe dizficult to meet, or how any of the above 
relates to ccnmsumer Pt refereaces in the Aa ot) run. Thus, for the purpose 

a - > aysacaA ‘} fn t . a od 
of this analysis, the 1 grade for 20 percent of PiescrOvlis tcreace 
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The total impact on lettuce growers in California using pronamide would 


range from $24.7 million to $37.3 million assuming no price changes or 


shifts in acreage to other crops. 


0 LE a SE EN Sa AS ce Ne AS act ae Dd ste acini 


Price Effects, Acreage Shifts, and Impacts a Other sCrovses seinesability 

to estimate price increases, acreage changes, and impacts on OENerecZODps 
is imprecise because of three unknown factors. Birst, -suitaplevestinates 
of pronamide use and efficacy on lettuce are available only for the Salinas 
Valley. Second, no studies currently exist on acreage substitution 
between vegetable and related crops in the United States when there are 
relative price changes. Finally, available estimates of the price 
elasticity of demand for lettuce vary from as low as -0.19 when all 
lettuce production in the U.S. is taken into account to a high of -1.8 


for California fall lettuce. 7/ 


The 15 percent yield and quality loss estimated for the Salinas Valley 

and Imperial and Blythe areas amounts to about 4.2 million huncredweitgitc 
or about 10 percent of total U.S. annual production. To maintain supply, 
additional acreage would have to come into production . Toecn se encuwere 
of similar quality to the existing acreage, prices would have to increase 
by at least 10 percent and probably would need to be slightly higher 


to bid land away from competing crops. 


For exanple, a price increase of 12 percent (fron $8.00 to $9.00/cwt) 


would cost lettuce consumers, most of whom are in the United States, a 








7/ Tae lower estimate occurs {a aplesllsCra: 0% George and G.A. King, Ls ‘ 
Consimer Demand Pots 00d Commodacuessin tue Uo. wit Project=ons sche 
University of California, Giannini roundacion Mono 3zapa NO. 25 (Gerxeley, 
ROvisee ie nigner est-mare ts derived from a preliminary unpublished report 
of the Giannini Foundst-on using 1974 prices and quantities. 





. . gow 
‘ = a r 






7 







bivos sbbusooge Led aborvsiiind af rayon asiae! 7 
10 cugned> soie8 On enlewers roche cit od esbitze 
220% wate 07° 


Svan 


a 
2° . 
i 
& : p 7 
iis sd? .pgead sage ne BS Seeah 2 AOS LVbST SS 
J9LO Ao se oar Soa ,sepends egsetas raveonea 95396 
- SS AR 2e widest tbe’ teres . horde? gieeeleg s92d2 Yo sdoecied | Ly 























oom: 
O 
‘ 
+ 


’ 
~ 


sl Yay Sldefkave exe sandra? ao YoEntats 





notcwsts2ue sganevoe an tenes ‘ilatTy> £afhese og « 
Si00> wets Sonens basi 22> nt syoto bevales Bas side, 
SALT§, SHS To so. wRles AdéEbavs Tileell .tecreds aot 
456 aitw OF.0- 95 wet ag mest ‘ev asutsel 7o% Domoeb | to WE 


> - 


iid & OF Povosoe cael Safa @3 .¢.U ios ad adanie! 


\L -9cusz301 Ila? ateve 


Vase) Secklee ods 768 besaciigey shed Neltevp bow bisty 2092 * . 
swilize $.4 Syode of etningd tawes o2de ft Shs) | 
‘loqué sietntes 8? | .aplsaebbeg avons BLY tases Yo emtehins. ste 3 


esev bret ety LY” . ootzoubosg osak Er) og svat bLvow seen ea 


SRESTOE OF eves bluow geatiq bse eae gid add os Rese. as ie 
toagtd ylsdgife sd sd bese biuow videdeag ‘Dab: 


oa : 


Q Doni ma > 


Iigsevoeshryd 


(715400,02 69 20.8 aot) gia ba 


& «733632 bsg lal 3h Beal 
ar 
seckF ALD hee 897039. 2.1 y Bi 


LEEL soo - sia sa6 bord aoe j 
eS Su 158) we heyy 
2% ta3e7 sade iguqay 








4-13 


total of about $50 million annually. In addition, other vegetable crop 
prices would increase slightly due to increased competition for land, 
further increasing the cost to consumers. On the other hand, agricultural 
landowners, especially lerctuce2 growers who previously did not us Drona- 


- 
- 
oe 


mide, would benefit from increased returns to their resources. or 
example, a lettuce grower, who previously did not use pronamide, would 


experience no increase in costs and the $1.00 increase in price per 


hundredweizght would amount to about $240 per acre per crop. 


Summa of Short-Run Economic Losses and Their Incidence in Agriculture 





If no price or acreage shifts occurred, prohibiting the use of pronanide 


Ve | 


on lettuce would reduce net revenues to lettuce growers by $25 to $37 


Peo ition, otinariey in Califtoraie. Given the small acreage involved and, 


his loss per acre, it is clear that shifts in 


rh 
rt 


Pyusseithe Sisaiticance o 
acreage and/or price will eccur. Too few agricultural economists, how- 


ever, have given lettuce suzzicient emphasis to predict whether, as a 


o+* 


group, their returns wi 1 increase or decrease with the prohibition cr 


pronamide. 


Longer-Term Inmcacts. Since searly all lettuce growers in California and 


mei 


other Southwest states who can benefit from the use of pronamide are using 


it, little or no growth in ehts use is predicted for the future in Cis 


area. To tne extent that efiective alternative herbicices or ocher weed 


management practices develoo in the future, the imcortance of pronanice 


will decrease. 
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Chapter 5 


HEALTH AND ENVIRONMENTAL TYFORMATION 


1/ 


Characteristics . Pronamide is a solid, off-white, odorless product 





With a solubility in water at 25°C of 1.5 x 10 *g/100g. To obtain herbicidal 
activity pronamide must move into the root zone of the weeds. Little 
activity is obtained from foliar contact alone. Pronamide is readily 
absorbed by plants through the root system, translocated upward and 
distributed into the entire plant. Translocation from leaf absorption 
is not appreciable. 

In its mechanism of action, pronamide is a strong inhibitor of 
mitosis but may have additional effects. It is metabolized slowly by 
both tolerant and sensitive plants. The metabolites observed involve 
alterations of the aliphatic side chain. 

Very little leaching of pronamide occurs in cost soil types. 
Pronenide is readily adsorbed on organic matter and other colloical 
exchange sites. Microbial action on pronamide in soil results in a 
moderate degree of conversion to the cyclized and subsequent hydrolysis 
products. Pronamide is inactive against common soil microorganisas. 
| Based on laboratory experiments, some loss of pronamide due to 


photo-decomposition may occur. Volatilization of pronamide under very 


hot and dry conditions has also been observed. 


—— nnd 


a, 


Herbicide Handbook of the Weed Science Society or America, 


Third Edition, 1974, pp- 27-30. 
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Persistence of pronamide is variable (2 to 9 months) depending 
on soil texture end climatic conditions. Residual activity is greater in 
sandy soils with low organic matter. Accumulation from repeated 
annual applications to rhe same soil is not a problem. 

Pronamide’s general toxicological properties to farm aninals, 
birds, wildlife, ana fish include a relatively low order OTe tOoxieacya 
Acute oral toxicity - male rats, 8,350 ng/kg; female rats, 5,620 
mg/kg; and mongrel dogs 10,000 ag/kg. Subacute toxicity: pronamide 
added to the diet of beagle dogs and rats at concentrations upd to 
4,050 ppm for a 3-month period hac no effects on survival. Chronic 
toxicity: addition of pronamide to the diets of rats and beagle dogs 
in concentrations up to 300 pon for 2 years showed no characteristic 
toxic effects. Acute dermal LO <6 albino rabbits, > 3160 mo/ke-eein 
one chronic feeding study male nice, but not female, produced an 
excess number of tumors (Pronanide: Position Document l, Pronanide 
Working Group, EPA). Some toxicologists believe these data show that 
pronamide is a carcinogen, others do not. 

Hunan Exposure. Most pronamide is applied to the soil after 
planting but before emergence of lettuce seedlings. Exposure of laporerTs 
and risk to them ig minimal (see Appendix Document ge) x 

The most likely exposure of hunans is by eating lettuce that was 
grown in California and Artzcona where pronamide <s used extensively 
tnocoisectop. beteuce samples taken by the Roha and=daas,company, in 1977 
in the Salines Valley area of California averaged tess than 0.01 ppa 
pronamide residue and lettuce taken fren fields treated with pronanide 


4 pat. reraged 0.06 ppm. 
in the east Roasts peerea pee Ene U.S. averaged or 
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The second most likely exposure of humans is by eating blackberries, 
blueberries, boysenberries, and raspberries from plants that had been 
treated during the fall and winter with pronamide. There has been no 
measurable residue in such berries. This accounts for the nominal 
tolerance set at 0.05 ppm. 

Established tolerance on alfalfa is 10 ppm. Alfalfa hay from alfalfa 
that had been treated with pronamide during the fall and winter would have 
residues less than 5 ppm. Alfalfa is not usually ingested directly by 
man. It is fed to dairy and eee animals and chickens. The residue tolerance 
set for eggs, meat, milk, and related products is 0.02 ppm (0.2 ppm for 
kidney and liver). This was based oa feeding tests. Ima market-bdasket 
survey in the areas of greatest use of pronamide in alfalfa, the Rohm and 
Haas Company has found no detectable residues of pronamide in voll <e 

Pronamide's use in non-food crops Creturt, ornamentals, ard 
Christmas trees presents very low exposure and risk to humans. The 
person operating the sprayer may be exposed to small amounts of spray 
drift infrequently while making tne treatment once per year. ea20 
or irrigation water washes most of the pronamide fron foliage of plarts 


to the soil and thus reduces the hazard of exposure. 


Environment3t Considerations. Use of pronamide is such that there 
is mininal risk to vegetation in adjoining areas. Treatments are 


commonly applied to the SOLO ground equipment. The herbicide does 


not affect plants by its vapors oF snail amounts of spray drift. 
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Data are not available on amounts of pronanide that might be 
carried in runoff water. But its low solubility linits it to being 
carried on the soil and organic particles of the soil to which it is 
adsorbed. | 

It presents low hazard to fish and wildlife because of their 
low exposure to pronamide and because of the low toxicity to animals 


and birds and moderately low toxicity to fish. 
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Document 11 
r. ae iL 
Orrick CDE CIETEANY « HMWca. PLANT: TELEPHONE 422-6473 


ie 9 1 
5, CALIFORNIA 9390 ——— fated yee A 88 Oct t Set R 8 £57 


Beet 


August 5, 1977 


Or. Dayton Klingman 
Pronamid Assessment Team 
ARS USDA 

Baltsville, Md. 20705 


Gentlemen: 


We are a major commercial applicator of agricultural chemicals 


in the central coast section of California. Lettuce is one of the 
principal crops or the area, production involving approximately 60,500 
acres annually. Our firm applies Rohm & Haas Kerbeto accUceoU., OF tn1s 
acreace. Use of the product nas increased rapidly since its registration, 
and certain segments of our work force have had significant exoosure 
during application periods. Lettuce planting begins in December anc 

ends the first week of August. Employee exposure occurs during tnis 
period. 


In our overall safety program, we provide our employees with all 
required clothing and equipment necessary for compliance to laws and 
regulations in the state of California. Additionally, we retain a 
physician who oversees our company's medical policy, wnich jncludes 
preemployment physicals, monitoring cholinesterase inhibition In those 
employees exposed to the organic phosphates and carbamates, and treating 
work-related accidents and illnesses. To our knowledcse, the employees 
involved with Kerb have not had any physical problems due to contact 


with this ccmpound. 


Very truly yours, 


SOILSERV, INC. 
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DOCUMENTS 12-16 
June 28, 1977 


MEMORANDUM 
10: A. D. Worshan 
FROM: Mops» Gohen Lap eaet 4% Cane 


Pp gECT. &PAr for Pronanide 


Enclosed is the information which you requested on the use of 
pronamide (Kerb) on ornamentals and Christmas trees. This information 
should stress the importance that Xerb is essential for our $25 million 
dollar industry in North Carolina. 


Ib Recommended for use on specific ornamentals, and Christmas 
trees. Apply to annual and perennial grasses. Rate 1-4 lb active in- 
gredient/acre. 


ic Pest infestation is locaced throughout North Carolina out 
especially heavy in Western North Carolina. 


Id Pest is distributed heavily from Northwest throuch Western 
portion of North Carolina and moderately heavy in Piedmont seccticn of 
North Carolina.. 


Ie Approximately 2000 acres treated at 1-4 lbs Ai. Method of 
application - pre-emergence. 


Tey 50 WP 


Ig No other alternative pesticide to be used for eoncro. ot 
quacksgrass and orchardgrass on ornamental commodity. 


IIa Enclosed is data on test showing control of chemical versus 
untreated plots. 


Tlf For last three years no shytotoxicity noted on any plant 
species treated. 


IIlId At present there is no altemative chemical for control of 
perennial grasses. No practical cultural treatment due to the rough Perraeo. 


Tyae--No det 
peried on either wild 


a 
+ 
4 
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ental effects have been reported during a tnree-year 
e, aquatic species or pesticide applicators. oe 
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APPENDIX 


Document 12 


Weed Control in Christmas Trees 


Fraser Fir 





To evaluate the effectiveness of several winter herbicides applied singly 
or in combination for control of fescue, quackgrass and wild strawberry 
in Abies fraser. Another objective was to evaluate forculation lala fate 
ences, as well as compare a split-type application (pronamide apolied on 
February 24 followed by simazine on May 5) to a tank mix combination of 
pronamide and simazine applied in February. 





a la a 
o- 
ee 


aww 


teation ~ Haywood County 
Mot Size - 8 feet by 60 feet ; eee 


lflant Soecies - Abies frasezi (Fraser Fir) 
| 


Imerinental Desis - Randomized complete block design, Ewo replications 


Meecommosition - pH: 6.0, 20%: 4.0 


= i) 
o 





Treateent Date - Preemergence: February 26 





May 5 
fated - June 21, 1976 
fnvironmental Dat2 = 
Status of weeds Established 
Status of crop Established (10-15") 
February Mav 
Wind Velocity 10 mph 0-5 mph 
Soil Moisturz> - moist moist 
Temperature a 
ALT 42-5 68 F 
Soil surtace Laut 66 F 
ie Cola LO 59 F 
EZera: 50m 


Soil @ 6" 
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h ides applied singly or in combination on weed con- 
e 


(Haywood County) 


Salt iad 
pes 








a0 ar 50 WP 95 








Brenan ide. a) by 50 We 97 87 . 37 
i bey ey 80 WP = 


Simazine A 
Pronamide AeOre 50 WP 100 100 97 
Simazine sents 80 WP 
, Det amide 3.0 2 50 WP 100 100 97 
Simazine (ce Oe 80 WP 
0 0 






February Zo 


| e 
Sele gnplication--Ptom mida applied on 
"Tank mix vem ination--pronéaide and simazine applied on May 5 
RESULTS 
Results of this etudy indicate that conpination treatments of pronamide end si=ma- 
tine were significantly more affective for control of fescuts wild strawberry and quack- 
fiass (except pronamice a1 ois. "> oe fescue) than Sin ely applied pees eats 
ca acplication rates for combination rreatments showed no signizicant iy sferenace i. CCU5 
tol of fescue OF wile strawber=y> but did ips quack grass: 
Data on aifferences phe’ formclaticns between pronamide we and granules jadicate 
ae better Santer L with 4 WP formulation. It should be noted tual vale pastel ean 
! ipa? S = . Co , << . ae “4 $4 2 Seine 
: e occurred ror approxict fe+7 4, eee? Bae s application ané could be me Limitins 
i sactor for poor control same g| pronamiee nd simasiace granules. 
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n Rx generally indicate Fete ce Bove scete So. between pronanide @ 3.0 1lbs- we and 
) Sizarice G@ 3.0 te (split Pea tieacsor) versus sronanidée GP3ac0 lbs, We and gimazine @ 4.0 
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Weed Control in Christmas Trees 


Fraser Fir 


ive: To evaluate wha effectiveness of several winter herbicides applied singly 
or in combination for control of quackgrass, bracken fern, and fescue in 

Abies fraseri. Anotner objective was to determine if a split-Cype applice- 

| ation (pronazide applied on March 3 followed by simazine on May 4) was 

: more effective than 4 tank mix combinarion (pronanide applied with sima- 

! zine on May 4)- ae : 











é - os ee 
location - Macon County ‘tere 
qi 
Mot Size - 33 feet by 15 feet ia 
ate 
‘Nant Soecies - Abies fraseri (Fraser Fir) ie 
fmerimental Desim - Randomized complete block design, two replications lh 
ayers 
Soil Composition - pH: 6.0, % OM: 2.7 Pa | | Me 
, | | Rtee 
Treatment Date - Proemergence: Marcie. . Hae 
ee : tid: 
ae 
feted - June 24, 1976 if: 
avirenmental Data - ¥ ie 
tie 
Status of weeds Established Uf 
Status of crop Established i 
March 3 May 4 tf 
cee . 5 mp! 0-5 coh al 
Wind velocity Q-5 mpnh : “ 
Soil moisture moist moist ; 
Temperatu=c ; 
; Air S05F 49 F | f 
Soil surface 52a Spl 3y HH}, 
Soil @ 2" 3405 43 F It 
Soil @ 6" oy Ay Hy OF R| 
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Effect of several herbicides applied singly oF in combiaation on weed con- 


trol in Pinus strobus Cilaccn County). 
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45 30 
Pronamide AOeS. 50 WP 100 30 
Simazine OL 80 WP 
See et 3.0 P 50 WP 106 30 
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Simazine jig 6 Ns g 80 WP 
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ebruary 263 simazine on May 4 


ied on F 
jed on February 26 


lit epplication--pronamice appl 
nad simazine appl 


ok mix combination--pronazice a 


RESULTS 
Results from this study suggest that all treatments gave acceptable control of 
grass except simazine at 4.0 1LDs-, while all treatments were jneraecel ve Ce 
a , a 


itken fern. | 
indicate that pronenide and simazine applied 
hen a tank mix combination of these two prom 
no phytotoxic=t7 


| Data on corbination treatments 
mly cave 10 betrer weed eontrol = 
i All chemicals and rates in this study showed 
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WEED CONTROL 1% CHRISTMAS Tole 


Fraser Fir 


To determine the 
control in Abies 
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fect of date, chemical, and rate on quackgr ass 
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peation - Avery County 
i: 
Me size - 35 feet by 16 feet het 
ant Species ~ Abies fraseri (Fraser Fir) . he 
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ryoerimentat nes eu Randomized comp Lete block, three replications ra 
pt: 
Soil Composition ~ pH: 5.8, & oMia 3:0 ne 
Treatment Date - preemergenc®: February he March 4; and April 115 1975 He 
ie 
Rated - MAY 2 his 1975 r 
environmental Nata 1 
| 
Status of weeds Established "t 
Status of CzOP Pstablishe?> ae rs: * 
February March Aoril | 
Wind Velocity 0-5 mph. 0-5 mpa. 5-19 mph. he 
precipitation mois= moist dry ‘ 
Temper ecure . _ ms i 
Air 3 Omme oom F a50 £ 
Soil Surface Omar afer 8 54 
Soil @ 20 Ome 30° F 46” r 
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trol in Abies fraseri 


Effect of herbicides and date of application on weed con 
(Avery County): 









4h Control Grass 





Treatment 







February 5 


Pronamide Zee 50 WP 60 

| Pronamide NS 50 Wr 96 100 98 10 

| Simazine PAY 80 WP ie 53 76 10 
Simazine BV 0 WP 56 63 0 10 : 









Check 








minant weed: Quackgrass 


RESULTS 


Results tudicated that pronamide Tela hen rate was slightly more effective 
than 9.0 Lbss> and that both rates of pronanide were better than simazine. The 
_ data also indicated that tix? ot application within rates for both chemicals showec 


Pe) significant aifference: No viciet injury was noced- Best overall treatment 


Bnd date was pronenide Fee Te Eee le March 4: 
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WEED CONTROL IN CHRISTMAS TREES 








White Pine ee 

stive: TO ceceEate the effectiveness of several herbicides applied singly 2 
or in combination on weed control and safety on Pinus .strobus ‘ie 

Pe 

he 

; li 
nee 

yocation - Jackson County l 


fot Size - 3% feet by 16 feet 





eg este owe 
Bader ROS SST 


{ 

{ 

Plant Species - Pinus Strobus (White Pine) ‘ 
Poerimental Design - Randomized complete block, three replications " 2 MH 

| Soil Composition - pH: 5.5; 7 0.M.: 1.4 | 


| Treatment Dete - February 19, 1975 








Rated - June 2, i9fo i 
Environmental Data - Hi 

| Status of weeds Established if 
Status of crop Established . ‘ 
Wind Velocity 10-15 mpi. i 
Precipitation Wet iF 
Temperature [ 

Air 58° F 

Soil Surface 56° F | 

Soil @ 2" 52° F - : 

Soil @ 6" BAY 09 t. 
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i {il ae 
Mai fib 
Sse. stl gel k. 
- 2, 
E ae ; BEA MATA 
of herbicides on weed control in Pinus strobus (Jackson County) ae 
rit one 
. i. jl ut 
freatment Rate and Fors. % Gontrol Phytoxicity athe 
Method Grass : 


| 
Pronamide od B83 50 WP 56 10 ist 
Vs] 

i 


Pronamide 4eOeE 50 WP 90 10 an 
Rate 

Simazine 22 0er 80 WP 53 10 | | Me 
Le ne. 

Simazine Oh aS 80 WP 60 10 te 
ao sete 

Pronamide (2 8h T3 50 WP 62 10 aE 
Simazine 2e05P 80 WP mit] 
cat 


Pronamide A OF 50 WP 98 10 - 
Simazine 2e Our, 80 WP 

Perfluicone 620 50 WP 00 10 
Perfluidone SUL 50 WP 00 10 


! 
P 50 WP 77 10 ee 
Pp { 


‘pronanide yar 
6 50 WP 


Perfluidone 











Pronanide 4.0 P 50 WP ce 10 me 
Perfiluidone 8.0 P DO WE a 
Control 00 10 ber 
12,9 pean oe 
: ‘ mele f 
hMeed: Orchardgrass tt 
: AL 


RESULTS 


Results from Table 6 indicate chat pronamice at i oO0nius. was mot effective 


itm) lbs. in controlling orchnardgrass. Simazine nor perfluicone gave accept 


Ss 5 - , E a a 
tweed control wnen applied singly. Combinations of pronanide at 4.0 los. plus ras 
ime at 2.0 lbs., and pronamice at 4.0 lbs. plus perfluidone ae OOM US mae aa Wy 
teontrol. Ho Peecals injury 74> noted witn any chemical or rate. at 
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WEED CONTROL IN CHRISTMAS TREES 


Fraser Fir 


ra! my evaluate the effectiveness of several herbicides on 


in Abies fraseri. 


rector - Jackson County 


ln Size - 3% feet by 25 feet 


————— 
lat Species ~ Abies fraseri ( Freset Fir ) 
— sans = 


merizent2l Desten 
Wimecstosition = pH: 5.5; 770.Me. OU 


Neatrent Date ~ Preemergence: February meek hee, 
Postemergence: April 10, 1975 


hated = Fanee25 1975 


Invironmenca w-oata 


Status of weeds Established 
Status of crop Established 
February 
Wind Velocity 0 - 5 mph. 
Precipitation wet 
Temperature 4 
Air a2; 
Soil Surface 48° F 
Soil @ 2" joan 
36 2ek 


Soil @ 6" 


6-21 


weed control 


ion - Randomized complete block, three replications 


Avril 
0 - 5 mph. 
moist 


agar oS 
60° F 
42° F 
44° F 
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Glyphosate 


Control 







RESULTS 


00 


Treacnent Rate and 7 control Phyto- 
Method Orchar¢- Quack- — Briars toxicity 
grass ress 

pronamide PLAST DS 50 WP 65 60 00 10 
pronamide £0 F 50 WP 95 100 00 10 
Sinazine 2 ORE. 80 WP 00 00 00 10 
Sinazine G20 22 80 WP 40 40 00 10 
Glyphosate ch ol Chae 3 lbs/gal- 90 95 30 10 

-. glyphosate 2.0 PE 4 lbs/gal- 100 100 100 * 40 
Pronamide fh ae has [SME 85 85 00 10 
Simazine jd) Oe 80 WP 
Pronanide ka 6 MS 50 WP 100 100 00 10 
Simazine IEAW Bs 80 WP 
Pronanide yEAU EY 50 WP 90 90 40 10 
Glyphosate Te Users 3 1bs/gal. 
Pronamide bec, 50 WP 100 100 45 10 
Glyphosate 3,04 PE 3 lbs/gal- 
Simazine 2 Ome. 80 WP 95 95 50 10 
Glyphosate AO ar oo 2 lbs/gal. 
Simazine PON) 80 WP 100 100 100 10 

2, Deer & 3 lbs/gal. 






ct both pronamice and glyphos3te gave excellent 





Data froa Table 5 jndicate tha 
tontrol of Srenarag-75° anc quackg=ass- ambination rrearaents of pronamice a 
simazine at lower rates ae) eo accencabt2 controls but treatments of simasise 
Wyitsel£. were Found pnacceprarle- Results on brzar control indicated thar tne 2.0 
lbs. race of g lyprosace gave exceilect control of Cee and prevented any reese o 
dpplicacions of glyphosate in cnis study were appliec ag basal treatments yacwes 

Mmm over tne Cops oe trees: 
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k REVIEW OF THE IMPORTANCE OF PRONAMIDE TO WISCONSIN AGRICULTURE 
R. G. Harvey, J. 0. Doll, and Qe be DORiSC u 


It is widely recognized that Wisconsin is the leading producer of dairy 


with some 49,000 dairy farms producing over 


nduezs in the United Staves 














3 billion pounds of milk in 1976. It is not always appreciated, nowever, 





lat the basis of this tremendous dairy industry is the large acreage devoted 


9 the production of legume forages to feed the dairy cows. Wisconsin leads 


gume forages with over 3 million acres of alfalfa 


he nation in acreage of le 


ind another | million acres of red clover, trefoil, and other forage legume 


rious problem in these fields, and the most serious 


species. Weeds can be a sé 


yeed in Wisconsin is quackgrass. Guackgrass intests essentially every field 


omical impact in most of them. At the present time, 


in the state and has an econ 
fay nerdicides are available for controlling quackgrass. Atrazine or simazine 
are available in corn but leave resicues which can injure rotation crops. In 

where a short growing season limits corn production, 


nontnern areas of the state, 
t2 45 available for usé 


ffectively. Glyphosa 


these chemicals cannot be used @ 
oats, wheat, barley, or sorghum 


prior to field corn, sweet corn, soybeans , 
|but not prior to the legume forages. Dalapon is available for use prior to 
Jima beans, snép beans, or potatoes but not 


‘eld beans, kidney beans, 
to provide less than 


Experience has shown it ¢ 


prior to the forage legumes. 
EPTC plus 2-257¢8 (Eradicane) is registered 


tro] when 44 1S used. 
resulted from its use. 


contro] has not usually 
€a and other legume forages 


Wempsraceory con 


Es use on corn, but lasting 


resently registé red for use in alfal 


Pronamide is P 
a 
respectively; Den. of Agron.; Univ. 


pe} 
y Bea. Prof., Assoc. Prof., and Prot.s 
ewis,, Madison 53706. 
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¢ has performed exceptionally well in seven years of testing and in farmer 
a, The EPA has issued a Rebuttable Presumption Against Registration (RPAR) 
inst this product. It is for the purpose of demonstrating the need and 
sefulness Of pronamide in Wisconsin that this review was prepared. 

In most crops weed growth is separated from the crop at harvest time, 
nd the primary losses they cause are related to yield reductions. In forage 


rops weeds cannot be separated frem the harvested crop and actually contribute 





‘9 the total dry matter producticn. Losses are more closely associated with 


reductions in forage quality, nutrition, palatability and digestibility, stand 






Jongevity ; and with increased problems in rotation Sees: Palatability and 





digestibility are particularly jmoortant since animal scientists estimate that 


only one third of the value of a forage is associated with its nutritional 


content, while two thirds is associated with now reacily animals consume and 


digest it). 


Traditionally, meny dairy farmers sead a grass along with their legume 


forage. Grass helos prevent bloat in cattle grazing legume pastures » aids in 


curing hay, fills +n areas where legumes are lost from wintarkill, and helps 


“prevent soil erosion. Quackgrass orovides a natural source oT grass in many 


legume forage fields in the northern states. When well manageds the nutri- 
tional value of guackgrass +5 similar to that of orcnarc¢rass » bromegrass, Or 


(7) | Tne quackgrass js more competitive, 
the other grass enecies 5 All grass 


timothy however, and recuces the 


legume vigor. It also yields less than 


species ; including guackgrass, P produce forage jower in.srevein content and 
usually less palatable 0 livestock than legumes such as alfalfa, red clover; 
or trefoil. Research conducted over the past 7 yeers a+ the University of 
Wisconsin has demonstrated that controlling quackerass can improve overal | 
quality and profitability of legume forages. 
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Host of the research dealing with quackgrass control in legume forages 


: 


s involved the herbicide pronamide. Many of the principles established 


wid be related to other herbicides as well. In a comparison of 122 herbicides 


ger greenhouse conditions, pronamide was the most effective in inhibiting 


byelopment OT quackgrass rhizome pide In the field, while pronamide 


injures or STOWS development of quackgrass and other perennial grass species; 


# seldom totally eradicates the sie Swe But this slight delay in 


yackgrass growth allows legume forages to establish a competitive advantage. 


= 


he Tack of total eradication may actually be desirable in alfalfa since if 


the legume winter-kills, quackgrass quickly returns to prevent erosion and to 


yovide emergency rorage.- 


exvonSmane beneficial in several ways. Since 


In alfalfa pronamide applica 


qigexgras s typically 4s lower in orotain than a td ies pronamice? applications 
usual ly increase crude protein content o7 harvested airvalra forage by & to 6 


Stacted, but some studies suggest that 


(3). 


a Yields are not normally 4 
increase longevity oT al 
sing goats as 4 typical 


percent 
falfa stands 


pronamide applications may actually 


Feeding tests conducted at the University of Wisconsin u 


| ruminant species demonstrated mapeee: Ef application of 1.5 pounds per acre Of 

pronami de increased the average cry Raves consumed by 30% crude protein 

content by 39% digestibility of dry matter by Wee eans dicestibility Gupcuuce 

protein by a et total this resulted in an increase ov 44% in digestible cry 
r 4) 

matver consumed and ot 108% in di ‘cestivle crude protein consume : 

as sneuld result in greacer milk or meat pro- 


Theoretically, shese chang 


rad in catele- were recently completed 


Betion if they also occur Feeding trials 
at the University of wisconsin Ashland Experimental Station to determine tne 
n in dairy catvie. coh 





affects of pronamide on milk procuc~i0 
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Half of a quackgrass infested alfalfa field was treated with 1.0 pound 
per acre of pronamide in October 1975. The remainder of the field was left 
yntreated. While the quackgrass infestation was severe, it was typical of 
telds throughout Wisconsin and the rest of the northern US. The first cutting 


hay was harvested from both the pronamide-treated and the untrea 


3 


QO 


area in 


cr 


june of 1976. Forage analysis indicated that hay from the area treate d with 
pronami de contained 16.8% crude protein while hay from the untreated area nad 
only 13.2% crude protein. 

Ten holstein cows were grouped into five uniform pairs. One of Bacheodlt 
was fed hay from the pronamide-treated area while the other was fed nay Trom 
the untreated area. Total feed consumption, milk production, and animal weignt 
were monitored over 4a four-week period. 

The cows fed hay frem the pronamice-treated area produced an averece oT 
507 pounds of milk per week wnile cows Tea hay from the untreated area pro- 


duced only 425 pounds per week. This represented a 19% increase in milk pro- 


aa 
= 


duction as 2a result of pronamide use. Butter-fat content was 3.62% from both 
groups. Cows fed the treated forage also consumed 9% more hay. 3ecause oT 

the higher crude protein content of the troated forage and the greater consumo- 
tion of this forage, cattle being .ted the treated forage received 39% more 
crude protein from the hay than those fed the untreated forage. For this 
reason the cows receiving pronamide-treated hay were ted 9% less crude protein 
in their concentrate. Their concentrate ration was adjusted +0 contain only 


‘ ‘ : ves =-y,r =n ww 4 ¥ Mi nh eAaNne 
145 crude protein while ccws fad hay rrom ene untreated area receives con 


centrate with 19% crude protein. 


Using average Torege yields from wisconsin field trials over @ seven-year 


period anda average milk and feed prices Coch oiled by the Wisconsin Depar=ment 


the researcners €5 cstimate that en investment eeees tts) 


~ 


of Agriculture foGelel 
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nd of pronamide per acre could result in a return 


an eureetion of 1.0 pou 
uction and reduced 


The return would be in increased milk prod 


wm per acre : 
tes do not include the 


grain and protein supplement. 
Likewise the benefits don't consider the 


korass competition 


for The cost estima 


sof applying the herbicide. 
evity of alfalfa stands with the reduced quec 


creesed jons 
diminished quacxgress infestation to later rotational crops. 
removal of quackgréss 


But the feeding value of 


the value O7 
with pronamide may 


Field studies have shawn that tne 


uce average whole-season forage yields. 


try lpecests untreated plots 
a-treated plots 


ictual ly red 
sod forage is improved. 


yielded an average 


piamered ve 
per acre of hay at 12% moisture while pronaemic 
While not statistical ly sis 


jeid reduction occ 


4.10 tons 


3.97 tons per acre. 


yielded nificant, these 
difference A eke relatively consis<vent. The major Y urred in 
rapid early growth oT quack grass nelped the un- 


+ting where the 


the First CULT 
white the pronamide- 


treated plots yield an average O7 oraz tons “per dere 
treated plots yielded only 2.04 tons per acre. The pronamic 


than the untreated plots a the s 


+onds to become dormant 





e-treated plots 


acond and third cuttings. 


| actually yi elded more 
Also, moisture 


quackgrass © 
nave been available 


During this period the 
| conserved by quacxgress control in 
| 


the first eutting mignt 
Se crude protein 










ster cuttings. Aver 


for greater alfalfa growth in the late 
for une pronamide-treated hay and only 


Mo differences were observed in 


content of the TAY S ees cutting was 18.8% 


y from untreated plots: 


where protein con Pad wel DOLn with and 


74.8% in the ha 

| second or third cutting hay tont avered 

: withoue pronamice 

ave speculated that removing quackgrass with pro- 

namide might incre tne hazard of winter injury to the alfalfa. Trials con- 
eonsin show no evicen such a problem. hs 


throuchoue Wiscc 


Some dairy farmers f 


ce OF 


ducted since ! 
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n facts quackgrass control significantly increased the survival of alfalfa in 


Such might be expected under conditions of low potassium fertility 


ne trial. 
vailability to the 


re potassium uptake by quackgrass might reduce its 4a 





the 


fal fa. Adequate potassium fertilization is essential 
t de expected to sub- 


for the winter- 


Tne use of pronamide should no 


One limitation to widespread use of pronamice 


temperatures drop belcw 


paresnes s of alfalfa. 
stitute Zor good soil fertility. 


it must be applied in the fall after soil 


is that 1 
higher soil temperatures. Since 


(8) | Pronamide breaks down too rapidly at 


our normal herbicice application season, many gr 


fall. Last year the Wisconsin Deparen 
tad on soil 


60°F 
| 
owers are reluctant 


“spring is 
‘te get their sprayer out again in ent of 
“Agriculture issued a state label allowing pronamide to be jmpregnac 


i work equally well when 4 


fertilizer. Tests have shown pronamide to polied on 


Since alfalfa should be top-dressed anyway <9 


fartilizer or in waver. 
both programs can 


d improve winter-nardiness, 


ba combined 


| Maximize production an 
And most jmoortantly the pronamice can be 





into one evr icient operation. 
without getting the sprayer out again. 


applied 
alfa or oLnen non-spread 


Pronamide will not cause alf ing legumes to STOW 


For best results pronemice sncu Hid only 


remains to cover areas 
uced and 


plants were not growing before. 


where 
fields in which sufficient Baia ne 





be applied to 
be significs ently reduc 


Otherwise yielcs may 


y grass removal. 
vacated by the grasses 


vacated b) 
tolerant weeds will quickly invade the arses 


controlled with pronamice. 
atad for quacxgr2ss control 


Several other herbicides have 21s0 heen investigate 
in alfalfa. Sjmazine 1S registered for use in alfalfa bur © ] ently 


rass growtn. 


suppresses quacks Terbacil is registered and is efrective but 
gravent the planting of other crops on +reated 


label restrictions ?P! 
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two years following application. In northern states winterkill may occasionally 
require replanting after a shorter waiting period, thus, use js discouraged. 
Experimentally, metribuzin has demonstrated excellent control of broadlear 
weeds but only moderate suppression of quackgrass. Registration is likely 

in the future. Buthidazole (Vel-5026) has controlled many weeds including 
quackgrass +n alfalfa, but more research js required to assure adequate crop 
tolerance. 

Glyphosate readily controls quackgrass when applied prior to planting 
many crops. Results obtained to date indicate that applications prior co 
planting alfalfa will reduce quackgrass problems. In tests conducted at 
Arlington, Wisconsin; however, reinfestation of alfalfa plots with quackgrass 
following 2a glyphosate application was much more rapid than jin adjacent corn 


te, 97% 


plots. Oniy two years aftar an application of 1.5 1b/A of glyphosa 


control persisted in corn while only a4% remained in alfalfa. Perhaps 


follow-up applications with pronamide may be useful. 
east, pronamide is definitely the product of enoice 


kgrass in alfalfa and otner forage legumes. NO EFFECTIVE 


For the present at 1] 


for controlling quac 


SUBSTITUTES ARE AVAILABLE. Realistically, usage of pronamide Zor weed control 


in Wisconsin forages has been low but has increased steadily, and the need 


and benetits are great. Accurate figures on the amount used, hewever, would 
nly 10% of our forace 


only be available from the manutacturer. If used on 0 


crop, use of pronamice could result in @ net return of at least 22 miliion 


dollars to Wisconsin dairy farmers. An even greater acreace needs treatment 
and might be treated in the future. Consequently, We believe that maintaining 


the registration of pronamide for use in wisconsin 7S of extreme importance. 


to assist in any way possible to collect cata or conduc’ 


We would de willing 


researcn needed to support this registration. 
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